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=> d hist 

(FILE 'HOME' ENTERED AT 09:24:13 ON 18 JUN 2003) 

FILE 'REGISTRY' ENTERED AT 09:24:27 ON 18 JUN 2003 

E ETHYLENE SULFITE/CN 

LI 1 S E3 

E PHENYLETHYLENE CARBONATE/CN 

L2 1 S E3 

E 2-METHYLFURAN/CN 

L3 1 S E3 

E FURAN/CN 

L4 1 S E3 

E THIOPHENE/CN 

L5 1 S E3 

E CATECHOL CARBONATE/CN 

L6 1 S E5 

E VINYLETHYLENE CARBONATE/CN 

L7 1 S E3 

E ETHYLENE CARBONATE/CN 

L8 1 S E3 

E BUTYROLACTONE/CN 

E .GAMMA. BUTYROLACTONE/CN 

E .GAMMA. -BUTYROLACTONE/CN 

L9 . 1 S E3 

FILE 'CAPLUS' ENTERED AT 09:32:11 ON 18 JUN 2003 

L10 888 S L9 AND L8 

Lll 41 S L10 AND (LI OR L2 OR L3 OR L4 OR L5 OR L6 OR L7) 

L12 33 S Lll AND ELECTROLYTE* 
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=> d ibib ab it 1- 

YOU HAVE REQUESTED DATA FROM 33 ANSWERS - CONTINUE? Y/(N):y 

L12 ANSWER 1 OF 33 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2003:335472 CAPLUS 

DOCUMENT NUMBER: 138:341110 

TITLE: Nonaqueous electrolyte solution and 

secondary nonaqueous electrolyte battery 

INVENTOR(S): Sekino. Masahiro: Sato, Asako: Momma, Jun: Oguchi 

Masayuki 

PATENT ASS IGNEE(S): Kabushiki Kaisha Toshiba, Japan 
SOURCE: PCT Int. Appl . , 80 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: Japanese 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



WO 2003036752 Al 20030501 WO 2002-JP11160 20021028 

W: CN, KR, US 
RW: DE. FR, GB 

PRIORITY APPLN. INFO.: JP 2001-329950 A 20011026 

AB The electrolyte soln. has an electrolyte dissolved in 

a nonaq. solvent mixt., where the solvent mixt. comprises ethylene 
carbonate (EC), propylene carbonate (PC), . gamma .-butyrolactone (GBL), 
optional vinylene carbonate (VC) and a fifth component excluding EC PC GBL 
and VC, and satisfying x = 15-50, y = 30-75, 0< z< 30, 0< w.ltoreq. 5, and 
0< q.ltoreq. 5 (x, y, z, w and q represent resp. proportions (vol. %) of 
EC, PC, GBL, VC and the fifth component relative to the total vol. of the 
solvent mixt.). The battery has an electrode group contg. the above 
electrolyte soln. in a battery case. 

IT Battery electrolytes 
Secondary batteries 

(Li salt electrolyte solns. contg. mixts. of various nonaq. 
solvents with controlled vol. % for secondary batteries) 

IT 96-48-0, . gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 105-58-8, Diethyl carbonate 108-32-7, Propylene carbonate 
872-36-6, Vinylene carbonate 4427-92-3, Phenyl ethylene 
carbonate 4427-96-7, Vinyl ethylene carbonate 14283-07-9, 
Lithium tetrafluoroborate 21324-40-3, Lithium hexafluorophosphate 
132843-44-8 

RL: DEV (Device component use); USES (Uses) 

(Li salt electrolyte solns. contg. mixts. of various nonaq. 
solvents with controlled vol. % for secondary batteries) 
IT 7782-42-5, Graphite, uses 

RL: DEV (Device component use): USES (Uses) 

(anode: Li salt electrolyte solns. contg. mixts. of various 
nonaq. solvents with controlled vol. % for secondary batteries) 



Print selected from Online session Page 2 06/18/2003 



IT 12190-79-3D, Cobalt lithium oxide (CoLi02), Li deficient 
RL: DEV (Device component use); USES (Uses) 

(cathode: Li salt electrolyte solns. contg. mixts. of various 
nonaq. solvents with controlled vol. % for secondary batteries) 
REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
INVENTOR(S) : 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2003:173992 CAPLUS 

138:224204 

Battery 

Adachi , Momoe: Fujita, Shigeru: Endo. Takuya: 

Iwakoshi , Yasunobu: Shibamoto, Goro 

Sony Corporation, Japan 

PCT Int. Appl.. 162 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2003019713 Al 20030306 WO 2002-JP8498 20020823 

W: CN, JP, KR, US 

RW: AT, BE, BG. CH, CY, CZ, DE, DK, EE. ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE. SK, TR 
PRIORITY APPLN. INFO.: J P 2001-254547 A 20010824 

AB The battery has a cathode, contg. a Li composite oxide active mass having 
Li and/or Ni and O, an anode contg. a Li intercalating material and/or Li 
in its active mass, and an electrolyte-impregnated separator in 
between; where the battery has charging voltage .gtoreq.4.25 V, and a 
total amt. of Li carbonate and Li sulfate is 1.0 mass % of the cathode 
active mass. Preferably, the electrolyte has the concn. of a 
proton impurity .ltoreq.20 ppm and water .ltoreq.20 ppm. 
IT Secondary batteries 

(lithium; secondary lithium batteries contg. electrolytes, Li 
or Li -intercalating anodes and Li composite oxide cathodes with 
controlled concn. of Li2C03 and Li2S04) 
IT 7439-93-2, Lithium, uses 7782-42-5, Graphite, uses 12668-36-9 
RL: DEV (Device component use); USES (Uses) 

(anode; secondary lithium batteries contg. electrolytes, Li 
or Li -intercalating anodes and Li composite oxide cathodes with 
controlled concn. of Li2C03 and L12S04) 
IT 12190-79-3, Cobalt lithium oxide (CoLi02) 
RL: DEV (Device component use): USES (Uses) 

(cathode: secondary lithium batteries contg. electrolytes, Li 
or Li -intercalating anodes and Li composite oxide cathodes with 
controlled concn. of Li2C03 and Li2S04) 
IT 7791-03-9, Lithium perchlorate 14283-07-9, Lithium tetrafluoroborate 
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21324-40-3. Lithium hexafluorophosphate 90076-65-6 132843-44-8 
RL: DEV (Device component use): USES (Uses) 

(electrolyte; secondary lithium batteries contg. 
electrolytes. Li or Li -intercalating anodes and Li composite 
oxide cathodes with controlled concn. of Li2C03 and Li 2S04) 
IT 96-48-0, . gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-32-7, Propylene carbonate 616-38-6, Dimethyl carbonate 
872-36-6, Vinylene carbonate 4427-96-7, Vinyl ethylene carbonate 
12031-65-1. Lithium nickel oxide (LiNi02) 113066-92-5. Cobalt lithium 
nickel oxide (CoO.9LiNiO.102) 118557-79-2. Cobalt iron lithium oxide 
(Co0.9Fe 0.1LiO2) 128975-24-6, Lithium manganese nickel oxide 
(LiMn0.5Ni0.5O2) 185746-84-3, Aluminum lithium magnesium nickel oxide 
(A10.05LiMg0.05Ni0.9O2) 202916-35-6. Chromium cobalt lithium nickel 
oxide (Cr0.05Co0.2LiNi 0.75O2) 287718-97-2, Aluminum lithium manganese 
nickel oxide (A10.05LiMn0.05Ni0.9O2) 346417-97-8. Cobalt lithium 
manganese nickel oxide (Co0.33LiMn0.33Ni0 .3302) 364589-12-8, Aluminum 
cobalt lithium titanium oxide (A10.05Co0.9LiTi0.0502) 475637-37-7, 
Aluminum cobalt lithium nickel oxide (A10.05Co0.8LiNi0.1502) 
478814-69-6, Aluminum cobalt lithium magnesium oxide 
(A10.05Co0.9LiMg0.05O2) 500867-92-5, Cobalt lithium magnesium manganese 
oxide (Co0.8LiMg0.05Mn0.15O2) 500867-93-6. Aluminum iron lithium nickel 
oxide (A10.15Fe0.05LiNi0.8O2) 500867-94-7. Aluminum cobalt lithium 
nickel oxide (A10.2Co0.3LiNi0 .502) 500867-98-1. Cobalt lithium magnesium 
nickel oxide (CoO.45LiMgO.05NiO.502) 500867-99-2. Cobalt lithium nickel 
titanium oxide (Co0.35LiNi0.6Ti0.0502) 500868-00-8, Cobalt iron lithium 
nickel oxide (Co0.25Fe0.1LiNi 0.6502) 500868-01-9 500868-02-0 
500868-03-1 500868-04-2 500868-05-3 500868-09-7 500868-10-0 
500868-11-1 500868-12-2 
RL: DEV (Device component use): USES (Uses) 

(secondary lithium batteries contg. electrolytes, Li or 
Li -intercalating anodes and Li composite oxide cathodes with controlled 
concn. of Li2C03 and L12S04) 
REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 



PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2003:58416 CAPLUS 
138:124987 

Nonaqueous electrolyte solution and 

secondary battery using the solution 

Takehara, Masahiro: Fujii, Takashi: Kotato, Minoru: 

Noda. Daisuke: Kinoshita, Shinichi: Ue. Makoto: 

Suzuki, Hitoshi 

Mitsubishi Chemical Corporation, Japan 

PCT Int. Appl . . 61 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 
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PATENT NO. 




KIND 


DATE 




APPLICATION NO. 


DATE 






WO 2003007416 


Al 


20030123 




WO 2002-JP6906 


20020708 






W: 


AE, 


AG, 


AL, AM, 


AT, AU, 


AZ. 


BA, BB, BG, BR, BY, 


BZ. CA. 


CH, 


CN. 




CO, 


CR, 


CU. CZ, 


DE. DK, 


DM. 


DZ, EC, EE. ES, FI, 


GB. GD. 


GE, 


GH, 




GM. 


HR, 


HU, ID, 


IL, IN, 


IS. 


KE, KG. KP, KR, KZ, 


LC, LK. 


LR, 


LS, 




LT. 


LU. 


LV. MA, 


MD, MG, 


MK. 


MN, MW, MX, MZ, NO, 


NZ. OM, 


PH, 


PL, 




PT. 


RO, 


RU, SD, 


SE, SG, 


SI. 


SK, SL, TJ, TM, TN, 


TR, TT. 


TZ, 


UA, 




UG, 


US, 


UZ, VN, 


YU, ZA, 


ZM, 


ZW, AM, AZ, BY. KG. 


KZ, MD, 


RU, 


TJ, 


RW: 


GH, 


GM, 


KE, LS, 


MW. MZ. 


SD. 


SL, SZ. TZ. UG. ZM, 


ZW, AT, 


BE, 


BG, 




CH, 


CY, 


CZ. DE, 


DK, EE. 


ES, 


FI. FR, GB, GR, IE, 


IT, LU, 


MC, 


NL, 




PT, 


SE, 


SK, TR, 


BF, BJ, 


CF. 


CG, CI. CM. GA, GN, 


GQ, GW, 


ML, 


MR, 




NE. 


SN, 


TD. TG 














EP 1317013 




Al 


20030604 




EP 2002-745873 


20020708 






R: 


AT, 


BE, 


CH, DE, 


DK, ES, 


FR, 


GB, GR, IT, LI. LU. 


NL, MC, 


PT, 


IE, 




SI, 


LT, 


LV, FI, 


RO. MK. 


CY, 


AL. BG. CZ. EE 








JP 2003092137 


A2 


20030328 




JP 2002-200364 


20020709 







PRIORITY APPLN. INFO. : JP 2001-208992 A 20010710 

JP 2001-214638 A 20010716 
WO 2002-JP6906 W 20020708 
AB The electrolyte soln. has a Li salt dissolved in a lactone based 

nonaq. solvent mixt.. where the soln. contains .ltoreq.l mmol hydroxy 
carboxylic acid/kg. The electrolyte soln. may also contain a N 
heterocyclic compd. The battery is a secondary Li battery. 
IT Battery electrolytes 

(nonaq. electrolyte solns. with low hydroxy carboxylic acid 
contents for secondary lithium batteries) 
IT 80-73-9, l,3-Dimethyl-2-imidazolidinone 88-12-0, uses 91-22-5, 
Quinoline. uses 96-48-0, . gamma. -Butyrolactone 96-49-1 
, Ethylene carbonate 96-54-8, 1-Methyl pyrrole 109-06-8, 
.alpha. -Picoline 110-86-1, Pyridine, uses 289-80-5, Pyridazine 
289-96-3, 1.2.3-Triazine 623-53-0, Ethyl methyl carbonate 872-36-6. 
Vinyl ene carbonate 872-50-4, 1-Methyl pyrrol idone, uses 3741-38-6 
, Ethylene sulfite 4427-92-3, Phenyl ethylene carbonate 
14283-07-9, Lithium fluoroborate 19836-78-3 21324-40-3, Lithium 
hexaf 1 uorophosphate 38222-83-2 , 2 , 6-Di - tert -butyl -4-methy 1 py ri di ne 
RL: DEV (Device component use); USES (Uses) 

(nonaq. electrolyte solns. with low hydroxy carboxylic acid 
contents for secondary lithium batteries) 
IT 591-81-1, .gamma. -Hydroxybutyric acid 122525-99-9, Zonyl fso-100 
RL: MSC (Miscellaneous) 

(nonaq. electrolyte solns. with low hydroxy carboxylic acid 
contents for secondary lithium batteries) 
REFERENCE COUNT: 19 THERE ARE 19 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



Nonaqueous secondary battery 

Murai , Tetsuya: Mukai , Hiroshi 

Japan Storage Battery Co., Ltd., Japan 

Eur. Pat. Appl . , 18 pp. 

CODEN: EPXXDW 

Patent 

Engl i sh 

1 



PATENT NO. 



KIND DATE 



EP 1276165 

R: AT. BE, CH. 
IE. SI, LT. 
JP 2003031259 
JP 2003151623 
CN 1398013 
US 2003054259 
PRIORITY APPLN. INFO. 



Al 20030115 
DE, DK. ES. 
LV. FI. RO, 
A2 20030131 
A2 20030523 
A 20030219 
Al 20030320 



APPLICATION NO. DATE 

EP 2002-15551 20020711 
FR. GB. GR. IT. LI. LU. NL. SE, MC. PT. 
MK. CY. AL. TR. BG. CZ. EE. SK 
JP 2001-211767 20010712 
JP 2001-348541 20011114 
CN 2002-140953 20020711 
US 2002-192688 20020711 
JP 2001-211767 A 20010712 
JP 2001-348541 A 20011114 



OTHER SOURCE(S): MARPAT 138:76172 

AB A nonaq. secondary cell includes the following elements: a pos. electrode 
capable of absorbing and releasing lithium; a neg. electrode capable of 
absorbing and releasing lithium: and a nonaq. electrolyte 
including a nonaq. solvent and a lithium salt dissolved therein wherein 
the electrolyte contains a vinyl ethylene carbonate compd. 
represented by the general formula (I): wherein Rl. R2. R3. R4. R5. and R6 
represent each independently a hydrogen atom or an alkyl group having from 
1 to 4 carbon atoms, and furthermore contains at least a compd. selected 
from the group consisting of vinylene carbonate, a cyclic sulfonic acid 
ester or a cyclic sulfuric acid ester, and an acid anhydride. 
IT Anhydrides 

RL: MOA (Modifier or additive use): USES (Uses) 

(cyclic: nonaq. electrolyte lithium secondary battery) 
IT Sulfonic acids, uses 

RL: DEV (Device component use): USES (Uses) 

(esters, cyclic: nonaq. electrolyte lithium secondary 
battery) 
IT Secondary batteries 

(lithium: nonaq. electrolyte lithium secondary battery) 
IT Battery electrolytes 

(nonaq. electrolyte lithium secondary battery) 
IT Carbonaceous materials (technological products) 
RL: DEV (Device component use): USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 
IT Lactones 

RL: MOA (Modifier or additive use): USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 



Print selected from Online session Page 6 06/18/2003 



carbonate 105-58-8, Diethyl carbonate 542-52-9, Dibutyl carbonate 
616-38-6. Dimethyl carbonate 623-53-0, Ethyl methyl carbonate 
14283-07-9. Lithium tetrafluoroborate 21324-40-3. Lithium 
hexafl uorophosphate 

RL: DEV (Device component use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

IT 85-42-7, Cyclohexanedicarboxylic anhydride 85-43-8, 4-CyclohexEne-l,2- 
dicarboxylic acid anhydride 108-30-5. Succinic anhydride, uses 
108-31-6. Maleic anhydride, uses 108-55-4, Glutaric anhydride 
616-02-4. Citraconic anhydride 826-62-0, 5-Norbornene-2,3-dicarboxylic 
anhydride 872-36-6, Vinylene carbonate 1120-71-4, 1,3-Propanesultone 
1131-15-3. Phenyl succinic anhydride 1633-83-6, 1,4-Butanesultone 
2426-02-0, 3,4,5, 6-TETRAHYDROPHTHALIC ANHYDRIDE 2959-96-8, 
2-Phenylglutaric anhydride 3289-23-4 4427-96-7, Vinyl ethylene 
carbonate 4480-83-5, Diglycolic anhydride 7664-93-90, Sulfuric acid, 
ester, cyclic 478784-91-7, Ethylene glycol sulfate 
RL: MOA (Modifier or additive use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

REFERENCE COUNT: 14 THERE ARE 14 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2003:5304 CAPLUS 
138:26984 

Lithium battery with a liquid electrolyte 
and a gel -type electrolyte and without risk 
of electrolyte leakage 
Roh, Kwon-Sun; Ihm, Dong-Joon; Lee, Jon -Ha 
S, Korea 

U.S. Pat. Appl. Publ., 8 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



US 2003003367 Al 20030102 
CN 1395336 A 20030205 

PRIORITY APPLN. INFO.: 



APPLICATION NO. DATE 

US 2002-143352 20020509 

CN 2002-140526 20020701 

KR 2001-38809 A 20010630 



AB The invention provides a lithium battery having improved performance 
properties and no risk of electrolyte leakage which comprises 
both a liq. electrolyte and a gel -type electrolyte. 
The liq. electrolyte comprises an org. solvent and a Li salt and 
the gel -type electrolyte comprises an org. solvent, a Li salt 
and a polymer. 

IT Epoxy resins, uses 

RL: DEV (Device component use); USES (Uses) 

(acrylic; lithium battery with liq. electrolyte and gel-type 
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electrolyte and without risk of electrolyte leakage) 
IT Acrylic polymers, uses 

RL: DEV (Device component use); USES (Uses) 

(epoxy: lithium battery with liq. electrolyte and gel -type 
electrolyte and without risk of electrolyte leakage) 
IT Battery electrolytes 
Leak 

(lithium battery with liq. electrolyte and gel-type 
electrolyte and without risk of electrolyte leakage) 
IT Acrylic polymers, uses 
Epoxy resins, uses 
Fluoropolymers, uses 
Polyoxyalkylenes, uses 
RL: DEV (Device component use); USES (Uses) 

(lithium battery with liq. electrolyte and gel-type 
electrolyte and without risk of electrolyte leakage) 
IT Secondary batteries 

(lithium; lithium battery with liq. electrolyte and gel -type 
electrolyte and without risk of electrolyte leakage) 
IT 67-68-5, Dmso, uses 75-05-8, Acetonitrile, uses 96-48-0, 
. gamma. -Butyrolactone 96-49-1, Ethylene carbonate 105-58-8, 
Diethyl carbonate 108-32-7, Propylene carbonate 109-99-9, Thf, uses 
110-71-4 616-38-6, Dimethyl carbonate 623-53-0. Ethyl methyl carbonate 
623-96-1. Dipropyl carbonate 872-36-6, Vinylene carbonate 1469-73-4,. 
Propylene sulfite 3741-38-6, Ethylene sulfite 7791-03-9, 
Lithium perchlorate 9002-84-0, Ptfe 9003-53-6, Polystyrene 
9011-14-7. Pmma 9011-17-0, Hexafluoropropylene-vinylidene fluoride 
copolymer 14283-07-9, Lithium tetrafluoroborate 21324-40-3. Lithium 
hexafluorophosphate 24937-79-9, Polyvinyl idene fluoride 25014-41-9, 
Polyacrylonitrile 25085-98-7, 3,4-Epoxycyclohexylmethyl -3' ,4'- 
epoxycyclohexanecarboxylate homopolymer 25322-68-3, Peo 33454-82-9, 
Lithium triflate 73506-93-1, Diethoxyethane 90076-65-6 
RL: DEV (Device component use); USES (Uses) 

(lithium battery with liq. electrolyte and gel -type 
electrolyte and without risk of electrolyte leakage) 

L12 ANSWER 6 OF 33 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2002:946889 CAPLUS 

DOCUMENT NUMBER: 138:15289 

TITLE: Liquid electrolyte composition for lithium 

secondary battery 
INVENTOR(S): Roh, Kwon-Sun; Ihm, Dong-Joon; Lee, Jon-Ha 

PATENT ASSIGNEE(S): S. Korea 
SOURCE: U.S. Pat. Appl . Publ . , 7 pp. 

CODEN: USXXCO 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



Print selected from Online session Page 8 06/18/2003 

PATENT NO. KIND DATE APPLICATION NO. DATE 



US 2002187404 Al 20021212 US 2002-117100 20020405 

CN 1385863 A 20021218 CN 2002-105776 20020417 

PRIORITY APPLN. INFO.: KR 2001-26758 A 20010516 

AB A liq. electrolyte compn. comprising a sulfide of a IV-Group 

element, an org. solvent and a lithium salt is advantageously used for the 
prepn. of a lithium battery having improved mean voltage, cycling life and 
capacity properties. 
IT Sulfides, uses 

RL: MOA (Modifier or additive use); USES (Uses) 

(Group IV element: liq. electrolyte compn. for lithium 
secondary battery) 
IT Battery electrolytes 

(liq. electrolyte compn. for lithium secondary battery) 
IT Secondary batteries 

(lithium; liq. electrolyte compn. for lithium secondary 
battery) 

IT 67-68-5, Dmso, uses 75-05-8, Acetonitrile, uses 96-48-0, 
.gamma. -Butyrolactone 96-49-1, Ethylene carbonate 105-58-8, 
Diethyl carbonate 108-32-7, Propylene carbonate 109-99-9, Thf, uses 
110-71-4 616-38-6, Dimethyl carbonate 623-53-0, Ethyl methyl carbonate 
623-96-1, Dipropyl carbonate 872-36-6, Vinylene carbonate 1469-73-4. 
Propylene sulfite 3741-38-6. Ethylene sulfite 7791-03-9, 
Lithium perchlorate 14283-07-9, Lithium tetrafluoroborate 21324-40-3, 
Lithium hexafluorophosphate 33454-82-9, Lithium triflate 73506-93-1, 
Diethoxyethane 90076-65-6 
RL: DEV (Device component use); USES (Uses) 

(liq. electrolyte compn. for lithium secondary battery) 

IT 75-15-0, Carbon disulfide, uses 

RL: MOA (Modifier or additive use); USES (Uses) 

(liq. electrolyte compn. for lithium secondary battery) 

L12 ANSWER 7 OF 33 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2002:946650 CAPLUS 

DOCUMENT NUMBER: 138:15279 

TITLE: Electrolyte for lithium ion battery 

INVENTOR(S): Coowar. Fazlil: Macklin. William James 

PATENT ASSIGNEE(S): Accentus PLC. UK 
SOURCE: PCT Int. Appl . . 19 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



WO 2002099919 Al 20021212 WO 2002-GB2366 20020521 

W: AE, AG, AL, AM, AT, AU. AZ, BA, BB. BG. BR. BY, BZ, CA, CH, CN, 
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CO, CR. CU, CZ. DE, OK. DM, DZ, EC, EE, ES, FI. GB, GD, GE, GH, 
GM, HR. HU. ID, IL. IN, IS, JP, KE, KG, KP, KR. KZ, LC. LK, LR, 
LS. LT, LU, LV, MA. MD, MG, MK, MN, MW, MX. MZ, NO, NZ, OM, PH, 
PL. PT. RO. RU. SD. SE. SG, SI. SK, SL. TJ, TM, TN, TR, TT. TZ. 
UA. UG, US. UZ, VN. YU, ZA, ZM. ZW, AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM 

RW: GH, GM. KE. LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM. ZW. AT, BE. CH, 
CY. DE, DK. ES. FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE. TR, 
BF, BJ. CF. CG. CI, CM, GA, GN, GQ. GW, ML. MR, NE, SN, TD. TG 
PRIORITY APPLN. INFO.: GB 2001-13544 A 20010605 

AB A lithium ion cell comprising an anode layer and a cathode layer each 

comprising resp. lithium ion insertion materials, sepd. by a separator, in 
which the electrolyte comprises .gamma. -butyrolactone in the 
range 10-80* by vol., ethylene carbonate in the range 1-30* by vol.. and 
at least one of either vinyl ethylene carbonate in the range 1-8* by vol. 
or methoxyethyl Me carbonate in the range 10-80* by vol. Such a cell has 
good elec. properties, and is comparatively safe if overcharged because 
the electrolyte components have high b.p. and high flash points. 
IT Battery electrolytes 

(electrolyte for lithium ion battery) 
IT Secondary batteries 

(lithium; electrolyte for lithium ion battery) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 4427-96-7, Vinyl ethylene carbonate 35466-86-5, 
2-Methoxyethyl methyl carbonate 
RL: DEV (Device component use); USES (Uses) 
(electrolyte for lithium ion battery) 
IT 1609-47-8, Diethyl dicarbonate 4525-33-1, Dimethyl dicarbonate 

21240-34-6. 1.2-Diphenyl vinylene carbonate 24424-99-5, Di-tert-butyl 
dicarbonate 50893-36-2, .alpha. -Chlorodiethyl carbonate 167951-80-6, 
3 , 3 , 3-Tr i f 1 uoropropy 1 ene carbonate 
RL: MOA (Modifier or additive use): USES (Uses) 
(electrolyte for lithium ion battery) 
REFERENCE COUNT: 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2002:925555 CAPLUS 
138:15257 

Secondary nonaqueous electrolyte battery 

Kotado, Minoru; Fujii. Takashi ; Kinoshita, Shinichi 

Mitsubishi Chemical Corp.. Japan 

Jpn. Kokai Tokkyo Koho, 8 pp. 

CODEN: JKXXAF 

Patent 

Japanese 
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PATENT NO. 
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JP 2002352852 A2 20021206 JP 2001-153396 20010523 

PRIORITY APPLN. INFO.: JP 2001-153396 20010523 

OTHER SOURCE(S) : MARPAT 138 : 15257 

AB The battery has a Li -intercalating anode, a cathode, and an 

electrolyte contg. a Li salt dissolved in a nonaq. solvent mixt.; 
where the solvent mixt. contains a vinylene carbonate deriv. I (Rl-2 = H, 
Cl-4 alkyl) and/or a vinyl ethylene carbonate deriv. II (R3-5 = H, Cl-4; 
R6-8 = H, Cl-4 alkyl or C2-7 alkenyl). and an acid anhydride. 
IT Battery electrolytes 

(compn. of Li salt electrolyte solns. contg. carbonate compd. 
mixts. and acid anhydrides for secondary lithium batteries) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-30-5. Succinic anhydride, uses 108-32-7. Propylene 

carbonate 623-53-0. Ethyl methyl carbonate 4427-96-7, Vinyl 

ethylene carbonate 14283-07-9, Lithium tetrafluoroborate 21324-40-3, 

Lithium hexafluorophosphate 

RL: DEV (Device component use); USES (Uses) 

(compn. of Li salt electrolyte solns. contg. carbonate ester 
mixts. and acid anhydrides for secondary lithium batteries) 

L12 ANSWER 9 OF 33 CAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2002:925554 CAPLUS 

DOCUMENT NUMBER: 138:15256 

TITLE: Secondary nonaqueous electrolyte battery 

INVENTOR(S) : Kotado, Minoru: Fujii, Takashi ; Kinoshita, Shinichi 

PATENT ASSIGNEE(S): Mitsubishi Chemical Corp., Japan 
SOURCE: Jpn. Kokai Tokkyo Koho. 8 pp. 

CODEN: JKXXAF 
DOCUMENT TYPE: Patent 
LANGUAGE: Japanese 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



JP 2002352851 A2 20021206 JP 2001-153395 20010523 

PRIORITY APPLN. INFO. : JP 2001-153395 20010523 

OTHER SOURCE(S) : MARPAT 138: 15256 

AB The battery has a Li -intercalating anode, a cathode, and an 

electrolyte contg. a Li salt dissolved in a nonaq. solvent mixt.: 
where the solvent mixt. contains a vinylene carbonate deriv., I (Rl-2 = H, 
Cl-4 alkyl) and/or a vinyl ethylene carbonate deriv. II (R3-5 = H, Cl-4: 
R6-8 = H. Cl-4 alkyl or C2-7 alkenyl), and a Ph group contg. cyclic 
carbonate deriv. selected from III and IV [Phl-2 = (alkyl )phenyl ; R9-10 = 
H. Cl-4 alkyl. (alkyl )phenyl ] . 

IT Battery electrolytes 

(compn. of carbonate ester mixts. for lithium salt electrolytes 
in secondary lithium batteries) 

IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 
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carbonate 108-32-7, Propylene carbonate 623-53-0, Ethyl methyl 
carbonate 872-36-6. Vinylene carbonate 4427-92-3, Phenyl 
ethylene carbonate 4427-96-7, Vinyl ethylene carbonate 
14283-07-9. Lithium tetrafluoroborate 21324-40-3, Lithium 
hexafl uorophosphate 

RL: DEV (Device component use): USES (Uses) 

(compn. of carbonate ester mixts. for lithium salt electrolytes 
in secondary lithium batteries) 
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2002:906788 CAPLUS 
137:387138 

Secondary nonaqueous electrolyte battery 

Kotato, Minoru: Suzuki, Hitoshi: Yamamoto, Takahiro: 

Yajima, Akira 

Mitsubishi Chemical Corporation, Japan: A & T Battery 

Corporation 

PCT Int. Appl . , 27 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. KIND DATE APPLICATION NO. DATE 



WO 2002095859 Al 20021128 WO 2002-JP4944 20020522 

W: AE. AG, AL, AU, BA. BB, BG, BR, BZ, CA, CN, CO. CR, CU, CZ, DM, 
DZ. EC. EE, GD, GE, HR, HU, ID, IL, IN, IS, KR, LC, LK, LR, LT, 
LV, MA, MG, MK, MN, MX, NO. NZ. OM, PH, PL, RO. SG. SI, SK, TN, 
TT, UA, US. UZ. VN. YU. ZA, AM. AZ. BY, KG, KZ, MD, RU. TJ, TM 
RW: GH. GM, KE. LS. MW. MZ. SD. SL. SZ. TZ. UG, ZM, ZW, AT, BE, CH, 
CY. DE. DK. ES, FI, FR, GB, GR, IE. IT. LU. MC. NL, PT, SE, TR. 
BF. BJ. CF. CG. CI. CM, GA, GN, GQ, GW, ML, MR, NE, SN. TD, TG 
JP 2002343430 A2 20021129 JP 2001-152234 20010522 

PRIORITY APPLN. INFO.: J P 2001-152234 A 20010522 

OTHER SOURCE(S): MARPAT 137:387138 

AB The battery has a nonaq. Li salt electrolyte soln. between a 

cathode and a Li intercalating anode, packaged with a .ltoreq.0.5 
.dwnarw.mm thick packaging material, where the nonaq. electrolyte 
solvent contains .gtoreq.50 vol.* .gamma. -butyrolactone. .gtoreq.10 vol.* 
ethylene carbonate. 0.01-5 wt.% vinylene carbonate deriv. I (Rl and R2 = H 
or Cl-4 alkyl groups), and 0.01-5 wt.£ vinylethylene carbonate II (R3-5 = 
H. Cl-4 alkyl. or C2-7 alkenyl groups); with the total amt. of I and II 
being 0.02-6*. 
IT Battery electrolytes 

(electrolyte solvent mixts. contg. derivs. of vinylene 
carbonate and vinylethylene carbonate for secondary lithium batteries) 
IT Packaging materials 

(laminated packaging sheets with controlled thickness for secondary 
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lithium batteries) 
IT Polyamides, uses 

RL: DEV (Device component use): USES (Uses) 

(laminated packaging sheets with controlled thickness for secondary 
lithium batteries) 
IT 96-49-1. Ethylene carbonate 

RL: DEV (Device component use): USES (Uses) 

(compns. of nonaq. electrolyte solvent mixts. for secondary 
lithium batteries) 
IT 96-48-0, .gamma. -Butyrolactone 872-36-6, Vinylene carbonate 
4427-96-7, Vinylethylene carbonate 14283-07-9, Lithium 
fl uoroborate 

RL: DEV (Device component use): USES (Uses) 

(electrolyte solvent mixts. contg. derivs. of vinylene 
carbonate and vinylethylene carbonate for secondary lithium batteries) 
IT 7429-90-5, Aluminum, uses 9003-07-0. Polypropylene 

RL: DEV (Device component use): USES (Uses) 

(laminated packaging sheets with controlled thickness for secondary 
lithium batteries) 

REFERENCE COUNT: 11 THERE ARE 11 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2002:889425 CAPLUS 
137:355508 

Polymer electrolyte precursor having 

improved impedance for a bellcore-type polymer battery 

Roh. Kwon-sun: Choi, Jong-hyuk; Ihm. Dong-joon; Lee. 

Jon -ha 

S. Korea 

U.S. Pat. Appl . Publ . , 8 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



US 2002172859 Al 
CN 1385920 A 

PRIORITY APPLN. INFO. : 

AB 



20021121 
20021218 



APPLICATION NO. DATE 

US 2002-143259 20020509 

CN 2002-120206 20020516 

KR 2001-26757 A 20010516 



A polymer electrolyte precursor comprising a VdF-HFP copolymer, 
a lithium and a plasticizer is used for the prepn. of a bellcore-type 
polymer battery having improved impedance, low-temp, characteristics, 
cycle life and self -discharge properties. 
IT Kaolin, uses 

RL: MOA (Modifier or additive use): USES (Uses) 

(filler: polymer electrolyte precursor having improved 
impedance for bellcore-type polymer battery) 
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IT Secondary batteries 

(lithium; polymer electrolyte precursor having improved 
impedance for bell core -type polymer battery) 
IT Battery electrolytes 
Plasticizers 
Polymer electrolytes 

(polymer electrolyte precursor having improved impedance for 
bell core-type polymer battery) 
IT Polyesters, uses 

RL: MOA (Modifier or additive use); USES (Uses) 

(polymer electrolyte precursor having improved impedance for 
bell core- type polymer battery) 
IT 7631-86-9. Silica, uses 13463-67-7, Titania, uses 
RL: MOA (Modifier or additive use); USES (Uses) 

(filler; polymer electrolyte precursor having improved 
impedance for bell core-type polymer battery) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-32-7, Propylene carbonate 4437-85-8, Butylene carbonate 
RL: MOA (Modifier or additive use); USES (Uses) 

(plasticizer; polymer electrolyte precursor having improved 
impedance for bell core-type polymer battery) 
IT 67-68-5, Dmso, uses 75-05-8, Acetonitrile, uses 105-58-8, Diethyl 
carbonate 110-71-4 616-38-6, Dimethyl carbonate 623-53-0. Ethyl 
methyl carbonate 623-96-1. Di propyl carbonate 872-36-6. Vinyl ene 
carbonate 1469-73-4, Propylene sulfite 3741-38-6. Ethylene 
sulfite 7439-93-2D, Lithium, salt 7791-03-9, Lithium perchlorate 
9011-17-0, Hexafluoropropylene-vinylidene fluoride copolymer 14283-07-9, 
Lithium tetrafluoroborate 21324-40-3. Lithium hexafluorophosphate 
33454-82-9, Lithium triflate 73506-93-1, Diethoxyethane 90076-65-6 
RL: DEV (Device component use); USES (Uses) 

(polymer electrolyte precursor having improved impedance for 
bell core-type polymer battery) 
IT 25038-59-9, Polyethylene terephthalate, uses 
RL: MOA (Modifier or additive use); USES (Uses) 

(polymer electrolyte precursor having improved impedance for 
bell core- type polymer battery) 
IT 67-64-1, Acetone, uses 78-93-3. Methyl ethyl ketone, uses 109-99-9, 
Thf, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 
(solvent; polymer electrolyte precursor having improved 
impedance for bell core-type polymer battery) 
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2002:848321 CAPLUS 
137:355411 

Secondary nonaqueous electrolyte battery 
Kotado, Minoru; Sato, Shuji; Fuji i , Takashi ; 
Hitoshi 

Mitsubishi Chemical Corp., Japan 
Jpn. Kokai Tokkyo Koho, 9 pp. 



Suzuki 
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CODEN: JKXXAF 
DOCUMENT TYPE: Patent 
LANGUAGE: Japanese 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. KIND DATE APPLICATION NO. DATE 



JP 2002324580 A2 20021108 JP 2002-38703 20020215 

PRIORITY APPLN. INFO.: JP 2001-48065 A 20010223 

OTHER SOURCE(S) : MARPAT 137:355411 

AB The battery is a secondary Li battery using an anode active mass, contg. 
80-99% of a carbonaceous core material having d002 0.335-0.338 nm 
carbonaceous and 1-20% of a carbonaceous material having a larger d002 
adhered on the core material, and an electrolyte soln. contg. 
vinylene carbonate deriv. I (Rl and R2 = H or Cl-4 alkyl groups) and/or 
vinylethylene carbonate II (R3-5 = H or Cl-4kyl group, R6-8 = H, Cl-4 
alkyl, or C2-7 alkenyl groups). 
IT Battery anodes 

(anodes from carbonaceous material contg. core and surface layer of 
different interplanar spacings for secondary lithium batteries) 
IT Carbonaceous materials (technological products) 

RL: DEV (Device component use); PRP (Properties): USES (Uses) 

(anodes from carbonaceous material contg. core and surface layer of 
different interplanar spacings for secondary lithium batteries) 
IT Battery electrolytes 

(electrolyte solns. contg. vinylene carbonate derivs. and 
vinylethylene carbonate derivs. for secondary lithium batteries) 
IT Secondary batteries 

(lithium: secondary lithium batteries with electrolyte solns. 
contg. vinylene carbonate derivs. and vinylethylene carbonate derivs. 
and carbonaceous anodes) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1. Ethylene 

carbonate 108-32-7, Propylene carbonate 623-53-0. Ethyl methyl 

carbonate 872-36-6, Vinylene carbonate 4427-96-7, 

Vinylethylene carbonate 14283-07-9, Lithium fluoroborate 21324-40-3, 

Lithium hexafluorophosphate 

RL: DEV (Device component use); USES (Uses) 

(electrolyte solns. contg. vinylene carbonate derivs. and 
vinylethylene carbonate derivs. for secondary lithium batteries) 



L12 ANSWER 13 OF 33 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 



CAPLUS COPYRIGHT 2003 ACS 
2002:833355 CAPLUS 
137:327466 

Polymeric gel electrolyte for lithium 
battery 

Choi, Young-Min; Kang, Byoung-Hyun; Kim, Jin-Kyoung 
S. Korea 

U.S. Pat. Appl. Publ., 14 pp. 
CODEN: USXXCO 
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DOCUMENT TYPE: P. 

LANGUAGE: Ei 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



Patent 
English 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



PRIORITY APPLN. INFO.: 



US 2002160269 
CN 1382746 
JP 2003017128 



Al 

A 

A2 



20021031 
20021204 
20030117 



KR 2002-8116 A 



KR 2001-22674 A 



US 2002-131521 
CN 2002-2107597 
JP 2002-126912 



20020425 
20020318 
20020426 
20010426 
20020215 



IT 
IT 

IT 

IT 
IT 



A polymeric gel electrolyte and a lithium battery employing the 
same are disclosed. The polymeric gel electrolyte includes a 
first ionic conductive polymer having a wt.-av. mol . wt. of greater than 
or equal to 5000 and smaller than 100,000, a second ionic conductive 
polymer having a wt.-av. mol. wt. of 100,000 to 5,000,000, and an 
electrolytic soln. that includes a lithium salt and an org. solvent. The 
first ionic conductive polymer preferably is at least one polymer selected 
from polyethyleneglycol di-Me ether, polyethyleneglycol di-Et ether, 
polyethyleneglycol dimethacrylate, polyethyleneglycol diacrylate, 
polypropyleneglycol dimethacrylate, polypropyleneglycol diacrylate. and 
mixts. and combinations thereof, and the second ionic conductive polymer 
preferably is at least one polymer selected from polyvinyl idene fluoride, 
polyvinyl idene fluoride-hexafluoropropylene copolymer, polyurethane, 
polyethylene oxide, polyacrylonitrile, polymethylmethacrylate, 
polyacryl amide, polyacetate, and mixts. and combinations thereof. 
Secondary batteries 

(lithium: polymeric gel electrolyte for lithium battery) 
Battery electrolytes 
Conducting polymers 

(polymeric gel electrolyte for lithium battery) 
Fluoropolymers, uses 
Polyesters, uses 
Polyoxyalkylenes. uses 
Polyurethanes, uses 

RL: DEV (Device component use); USES (Uses) 

(polymeric gel electrolyte for lithium battery) 
7440-44-0, Carbon, uses 
RL: DEV (Device component use): USES (Uses) 

(mesocarbon microbeads; polymeric gel electrolyte for lithium 

battery) 

75-05-8, Acetonitrile. uses 96-48-0. .gamma. -Butyrolactone 

96-49-1. Ethylene carbonate 108-32-7. Propylene carbonate 

110-71-4 623-53-0. Ethyl methyl carbonate 623-96-1, Dipropyl carbonate 

872-36-6, Vinylene carbonate 1469-73-4, Propylene sulfite 

3741-38-6, Ethylene sulfite 7791-03-9, Lithium perchlorate 

9002- 84-0. Ptfe 9002-88-4. Polyethylene 9003-05-8. Polyacryl amide 

9003- 07-0. Polypropylene 9004-34-6. Cellulose, uses 9011-14-7, Pmma 
9011-17-0, Hexafluoropropylene- vinyl idene fluoride copolymer 12190-79-3, 
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IT 



Cobalt lithium oxide colio2 14283-07-9. Lithium tetrafluoroborate 
21324-40-3, Lithium hexafluorophosphate 24937-79-9. Pvdf 24991-55-7. 
Polyethylene glycol dimethyl ether 25014-41-9, Polyacrylonitrile 
25038-59-9. Polyethylene terephthalate. uses 25322-68-3. Polyethylene 
oxide 25721-76-0. Polyethylene glycol dimethacrylate 25852-49-7, 
Polypropylene glycol dimethacrylate 28158-16-9, 2-Propenoic acid, 
1,2-ethanediyl ester, homopolymer 31073-72-0, Acetic acid, homopolymer 
33454-82-9. Lithium triflate 52496-08-9. Polypropylene glycol diacrylate 
53609-62-4. Polyethylene glycol diethyl ether 73506-93-1. Diethoxyethane 
90076-65-6 

RL: DEV (Device component use); USES (Uses) 

(polymeric gel electrolyte for lithium battery) 
67-64-1, Acetone, uses 67-68-5, Dmso, uses 68-12-2, Dmf, uses 
105-58-8. Diethyl carbonate 109-99-9, Thf. uses 616-38-6, Dimethyl 
carbonate 872-50-4, n-Methyl pyrrol idone. uses 
RL: TEM (Technical or engineered material use); USES (Uses) 

(solvent: polymeric gel electrolyte for lithium battery) 
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2002:539996 CAPLUS 
137:111684 

Nonaqueous electrolytes and lithium 
secondary battery employing electrolytes 
thereof 

Yasukawa. Eiki: Shima. Kunihisa: Kominato, Asao: 
Ishigaki. Ken-Ichi; Wang, Xianming; Fuji i . Takashi 
Kotato, Minoru; Shigematsu, Yasuyuki; Fuse, Tooru; 
Satou, Hideharu 

Mitsubishi Chemical Corporation. Japan 

PCT Int. Appl.. 67 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2002056408 
W: AE. AG. 

DZ. EC. 

LV. MA. 

TT. UA. 
RW: GH. GM, 

CY, DE, 

BF. BJ, 
JP 2002203596 
JP 2002203597 



Al 20020718 

AL. AU, BA, BB, 

EE. GD, GE, HR. 

MG. MK. MN. MX. 

US. UZ. VN, YU, 

KE. LS, MW. MZ, 

DK, ES, FI. FR, 

CF. CG. CI, CM, 



A2 
A2 



20020719 
20020719 



PRIORITY APPLN. INFO. : 



WO 2001-JP11630 
BG, BR, BZ, CA. CN, CO, 
HU. ID, IL, IN, IS, KR, 
NO. NZ, OM. PH. PL. RO, 
ZA, ZM, AM, AZ, BY, KG, 
SD, SL, SZ, TZ. UG. ZM, 
GB. GR, IE. IT. LU, MC, 
GA, GN, GQ. GW. ML, MR, 
JP 2001-80 
. JP 2001-81 
JP 2001-80 A 
JP 2001-81 A 



20011228 
CR, CU, CZ, DM, 
LC, LK, LR, LT, 
SG, SI. SK, TN, 
KZ, MD, RU. TJ. TM 
ZW. AT, BE, CH. 
NL. PT, SE. TR. 
NE, SN, TD, TG 

20010104 

20010104 

20010104 

20010104 
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JP 2001-372549 
JP 2001-372550 
JP 2001-388034 
JP 2001-388035 



A 20011206 

A 20011206 

A 20011220 

A 20011220 



OTHER SOURCE(S): 



MARPAT 137:111684 



AB Nonaq. electrolytic liqs. for lithium secondary batteries which have flame 
retardancy (self -extinguishing characteristics) or incombustibility (no 
flash point), have a high cond. and are electrochem. stable. One of the 
nonaq. electrolytic liqs. comprises a nonaq. solvent comprising as an 
essential ingredient at least one phosphate (a) selected among chain 
phosphoric esters (al) and cyclic phosphoric esters (a2). The nonaq. 
solvent may further contain a cyclic carboxylic ester (bl) and a cyclic 
carbonic ester (b2). Another nonaq. electrolytic liq. comprises the 
nonaq. solvent and incorporated therein at least either a vinylene 
carbonate compd. (cl) or a vinyl ethylene carbonate compd. (c2) and one or 
more compds. selected from the group consisting of cyclic amide compds. 
(dl), cyclic carbamate compds. (d2), and cyclic hetero-compds. (d3). 
IT Phosphates, uses 

RL: NUU (Other use, unclassified); PRP (Properties); USES (Uses) 

(esters, for solvents for electrolytes; nonaq. 

electrolytes and lithium secondary battery employing 

electrolytes thereof) 
IT Fi reproofing agents 

(flame retardation; nonaq. electrolytes and lithium secondary 

battery employing electrolytes thereof) 
IT Lactams 

RL; MOA (Modifier or additive use); USES (Uses) 

(for cond. electrolyte solvent; nonaq. electrolytes 

and lithium secondary battery employing electrolytes thereof) 
IT Electric conductivity 

(high in, in electrolyte; nonaq. electrolytes and 

lithium secondary battery employing electrolytes thereof) 
IT Secondary batteries 

(lithium, nonaq. electrolyte for; nonaq. electrolytes 

and lithium secondary battery employing electrolytes thereof) 
IT Electrolytes 

(nonaq.. solvents for; nonaq. electrolytes and lithium 

secondary battery employing electrolytes thereof) 
IT Electrochemistry 

(stability in; nonaq. electrolytes and lithium secondary 

battery employing electrolytes thereof) 
IT 872-36-6, Vinylene carbonate 4427-96-7, Vinylethylene carbonate 
RL: MOA (Modifier or additive use); USES (Uses) 

(additive, in cond. electrolyte solvent; nonaq. 

electrolytes and lithium secondary battery employing 

electrolytes thereof) 
IT 7440-02-0, Nickel, uses 7440-50-8. Copper, uses 12597-68-1, Stainless 
steel , uses 

RL: DEV (Device component use); PRP (Properties); USES (Uses) 
(electrodes; nonaq. electrolytes and lithium secondary 
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battery employing electrolytes thereof) 
IT 7439-93-2. Lithium, uses 

RL: DEV (Device component use); PRP (Properties): USES (Uses) 

(secondary batteries: nonaq. electrolytes and lithium 

secondary battery employing electrolytes thereof) 
IT 21324-40-3 

RL: MOA (Modifier or additive use): PRP (Properties): USES (Uses) 
(solute in electrolyte soln.: nonaq. electrolytes 
and lithium secondary battery employing electrolytes thereof) 
IT 96-48-0, . gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 105-58-8, Diethyl carbonate 108-29-2, .gamma. -Valerolactone 
502-44-3, .epsilon.-Caprolactone 512-56-1, Trimethyl phosphate 
823-31-4 867-17-4. Diethyl methyl phosphate 2196-04-5, Ethylene methyl 
phosphate 10463-05-5. Dimethyl ethyl phosphate 10463-06-6 
59259-32-4, Dimethyl propyl phosphate 

RL: NUU (Other use. unclassified): PRP (Properties): USES (Uses) 
(solvent, for electrolyte: nonaq. electrolytes and 
lithium secondary battery employing electrolytes thereof) 
REFERENCE COUNT: 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2002:505274 CAPLUS 
137:81358 

Ethylene carbonate- . gamma. -butyrolactone-based 
nonaqueous electrolytes for secondary 
batteries 

Sekino. Masahiro; Satoh. Asako: Fujiwara, Masashi ; 

Hasebe, Hiroyuki 

Japan 

U.S. Pat. Appl. Publ., 25 pp., Cont.-in-part of U. S. 

Ser. No. 961. 138. 

CODEN: USXXCO 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 2001-26816 20011227 
US 2001-961138 20010924 
JP 2001-338586 20010928 
JP 2000-296074 A 20000928 
US 2001-961138 A2 20010924 
JP 2001-338586 A 20010928 
AB A nonaq. electrolyte, preferably in the form of a gel or liq., 

for a secondary battery consists of 20-50 vol .% ethylene carbonate and 
40-80 vol .X .gamma. -butyrolactone, and includes a third solvent selected 
from ethylene sulfite, phenyl ethylene carbonate, 2-methylfuran, furan, 



US 2002086216 
US 2002064712 
JP 2002184462 
PRIORITY APPLN. INFO 



Al 20020704 
Al 20020530 
A2 20020628 
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thiophene. catechol carbonate, and vinyl ethylene carbonate. Optionally, 
the battery electrolyte can also contain a lithium salt as a 
solute, selected from Li CI 04, UPF6, LiBF4, LiAsF6, L1CF3S03. 
LiN(CF3S02)2, and LiN(C2F5S02)2. Under charge-discharge cycle tests at 
45. degree., the capacity retention rate at the 100th charge-discharge 
cycle is .gtoreq.85£ of the discharge capacity in the first 
charge-discharge cycle. 
IT Battery electrolytes 

(nonaq.. for secondary batteries; ethylene carbonate- .gamma. - 
butyrolactone-based nonaq. electrolytes for secondary 
batteries) 

IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 
carbonate 110-00-9, Furan 110-02-1, Thiophene 
534-22-5, 2-Methyl furan 2171-74-6, 1.3-Benzodioxol -2-one 
3741-38-6, Ethylene sulfite 4427-92-3, Phenyl ethylene 
carbonate 4427-96-7, Vinyl ethylene carbonate 
RL: TEM (Technical or engineered material use); USES (Uses) 
(electrolytes contg.; ethylene carbonate- .gamma. - 
butyrolactone-based nonaq. electrolytes for secondary 
batteries) 

IT 7791-03-9, Lithium perchlorate 14283-07-9, Lithium tetrafluoroborate 
21324-40-3, Lithium hexafluorophosphate 29935-35-1, Lithium 
hexafluoroarsenate 33454-82-9, Lithium trifluoromethanesulfonate 
90076-65-6. Methanesulfonamide, 1,1,1-trifluoro-N- 
[(trifluoromethyl)sulfonyl]-, lithium salt 132843-44-8, 
Ethanesul fonami de , 1,1,2,2, 2-pentaf 1 uoro-N- [ (pentaf 1 uoroethy 1 ) sul fonyl ] - 
lithium salt 

RL: TEM (Technical or engineered material use): USES (Uses) 
(solute, nonaq. electrolyte contg.; ethylene 
carbonate- .gamma. -butyrolactone-based nonaq. electrolytes for 
secondary batteries) 
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DOCUMENT NUMBER: 137:65739 

TITLE: Flame- ret ardant nonaqueous electrolyte 

solution and secondary lithium battery using it 

INVENTOR(S): Yasukawa, Hideki; Ishigaki. Kenichi; Kotado, Minoru; 

Fujii , Takashi 

PATENT ASSIGNEE(S): Mitsubishi Chemical Corp., Japan 
SOURCE: Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 
DOCUMENT TYPE: Patent 
LANGUAGE: Japanese 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



JP 2002190316 A2 20020705 



JP 2000-390188 20001222 
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PRIORITY APPLN. INFO. : JP 2000-390188 20001222 

OTHER SOURCE(S) : MAR PAT 137 : 65739 

AB The electrolyte soln. comprises Li salts dissolved in an nonaq. 

solvent. The nonaq. solvent contains (a) cyclic carboxylic acid ester, 
(b) carbonic acid ester, and (c) phosphoric acid ester, and vinylene 
carbonate I (Rl-2 - H, Cl-4 alkyl) and/or vinylethylene carbonate II (R3-8 
= H, Cl-4 alkyl) are added to the solvent. The Li battery using the 
electrolyte soln. is also claimed. The electrolyte 
soln. shows excellent self fire-extinguishing performance and has high 
elec. cond. and electrochem. stability. 
IT Battery electrolytes 
Fire-resistant materials 

(flame-retardant nonaq. electrolyte soln. contg. carbonate 
compd. as additive for Li battery) 
IT 872-36-6, Vinylene carbonate 4427-96-7 

RL: DEV (Device component use); MOA (Modifier or additive use); TEM 
(Technical or engineered material use); USES (Uses) 

(flame-retardant nonaq. electrolyte soln. contg. carbonate 
compd. as additive for Li battery) 
IT 14283-07-9. Lithium tetrafluoroborate 21324-40-3. Lithium 
hexafluorophosphate 

RL: MOA (Modifier or additive use); TEM (Technical or engineered material 
use); USES (Uses) 

(flame-retardant nonaq. electrolyte soln. contg. carbonate 

compd. as additive for Li battery) 
IT 96-48-0, .gamma. -Butyrol act one 96-49-1, Ethylene 

carbonate 104-50-7, .gamma. -Octanolactone 105-58-8, Diethyl carbonate 
108-29-2, .gamma. -Valerolactone 108-32-7, Propylene carbonate 
502-44-3, .epsilon.-Caprolactone 512-56-1 542-28-9, 
.delta. -Valerolactone 616-38-6, Dimethyl carbonate 623-53-0, Ethyl 
methyl carbonate 623-96-1, Di-n-propyl carbonate 695-06-7, 
.gamma. -Caprolactone 823-31-4, Ethyl ethylene phosphate 867-17-4, 
Diethyl methyl phosphate 3068-88-0. .beta.-Butyrolactone 4437-85-8, 
Butyl ene carbonate 6482-34-4, Diisopropyl carbonate 10463-05-5, 
Dimethyl ethyl phosphate 10463-06-6, Butyl dimethyl phosphate 
35363-39-4, Ethyl isopropyl carbonate 35363-40-7 51729-83-0, Methyl 
isopropyl carbonate 56525-42-9 59259-32-4, Dimethyl propyl phosphate 
119812-13-4 

RL: DEV (Device component use); TEM (Technical or engineered material 
use); USES (Uses) 

(nonaq. solvent; flame-retardant nonaq. electrolyte soln. 

contg. carbonate compd. as additive for Li battery) 
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CAPLUS COPYRIGHT 2003 ACS 
2002:253130 CAPLUS 
136:281940 

Nonaqueous electrolyte secondary battery 

Sekino. Masahiro; Satoh, Asako: Fujiwara. Masashi; 

Hasebe, Hiroyuki 

Kabushiki Kaisha Toshiba, Japan 
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SOURCE: Eur. Pat. Appl . , 33 pp. 

CODEN: EPXXDW 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 2 
PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 



EP 1193788 A2 20020403 EP 2001-308138 20010925 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT. 
IE, SI, LT, LV. FI, RO 
CN 1347166 A 20020501 CN 2001-132663 20010907 

PRIORITY APPLN. INFO.: JP 2000-296074 A 20000928 

AB Disclosed is a nonaq. electrolyte secondary battery, 

characterized by comprising a nonaq. electrolyte contg. ethylene 
carbonate and .gamma. -butyrolactone, wherein, when a charge-discharge 
cycle test satisfying conditions (A) to (D) given below is performed under 
an environment of 45. degree., the capacity retention rate at 100-th 
charge-discharge cycle is at least 85* based on the discharge capacity in 
the first charge-discharge cycle, (A) for the charging, the const, 
current-const, voltage charging to 4.2 V is performed for 3 h under a 
current of 1 C, (B) the discharging is performed to 3 V under a current of 
1 C. (C) after the charging, the secondary battery is left to stand for 10 
min, followed by performing the discharging, and (D) after the 
discharging, the secondary battery is left to stand for 10 min, followed 
by performing the charging. 

IT Carbon fibers, uses 

RL: DEV (Device component use); USES (Uses) 

(mesophase pitch-based; nonaq. electrolyte secondary battery) 

IT Battery electrolytes 
Secondary batteries 

(nonaq. electrolyte secondary battery) 

IT Carbonaceous materials (technological products) 
RL: DEV (Device component use); USES (Uses) 
(nonaq. electrolyte secondary battery) 

IT Carbon black, uses 
Fluoropolymers, uses 

RL: DEV (Device component use); MOA (Modifier or additive use); USES 
(Uses) 

(nonaq. electrolyte secondary battery) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 
carbonate 110-00-9, Furan 110-02-1, Thiophene 
534-22-5, 2-Methyl furan 2171-74-6, PyroCatechol 
carbonate 3741-38-6. Ethylene sulfite 4427-92-3, 
Phenyl ethylene carbonate 4427-96-7, Vinyl ethylene carbonate 
7791-03-9, Lithium perchlorate 9002-88-4, Polyethylene 14283-07-9, 
Lithium tetrafluoroborate 21324-40-3, Lithium hexafluorophosphate 
29935-35-1. Lithium hexafluoroarsenate 33454-82-9, Lithium triflate 
90076-65-6 111706-40-2, Cobalt lithium oxide CoLiO-102 132843-44-8 
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RL: DEV (Device component use); USES (Uses) 
(nonaq. electrolyte secondary battery) 
IT 7782-42-5, Graphite, uses 24937-79-9, Pvdf 

RL: DEV (Device component use); MOA (Modifier or additive use); USES 
(Uses) 

(nonaq. electrolyte secondary battery) 
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2002:163800 CAPLUS 
136:219519 

Phenyl boron-based compounds as anion receptors for 

nonaqueous battery electrolytes 

Lee, Hung Sui ; Yang, Xiao-qing; McBreen, James; Sun, 

Xuehui 

Brookhaven Science Associates, Lie, USA 

U.S., 15 pp., Cont.-in-part of U. S. 6,022,643. 

CODEN: USXXAM 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 6352798 

US 6022643 
PRIORITY APPLN. INFO. : 
OTHER SOURCE(S): 



Bl 20020305 US 2000-492569 20000127 

A 20000208 US 1997-986846 19971208 

US 1997-986846 A2 19971208 
MARPAT 136:219519 



AB Novel fluorinated boronate-based compds. which act as anion receptors in 

nonaq. battery electrolytes are provided. When added to nonaq. 

battery electrolytes, the fluorinated boronate-based compds. of 

the invention enhance ionic cond. and cation transference no. of nonaq. 

electrolytes. The fluorinated boronate-based anion receptors 

include different fluorinated alkyl and aryl groups. 
IT Battery electrolytes 

Ionic conductivity 

(Ph boron- based compds. as anion receptors for nonaq. battery 
electrolytes) 
IT Pol yani lines 

Polyoxyalkylenes, uses 

Polysul fides 

Transition metal chalcogenides 

Transition metal oxides 

RL: DEV (Device component use); USES (Uses) 

(Ph boron-based compds. as anion receptors for nonaq. battery 

electrolytes) 
IT Oxides (inorganic), uses 

RL: DEV (Device component use); USES (Uses) 

(lithiated: Ph boron-based compds. as anion receptors for nonaq. 

battery electrolytes) 
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IT Lithium alloy, base 

RL: DEV (Device component use); USES (Uses) 

(Ph boron-based compds. as anion receptors for nonaq. battery 
electrolytes) 

IT 75-05-8, Acetonitrile, uses 96-48-0. . gamma. -Butyrol act one 

96-49-1, Ethylene carbonate 107-31-3, Methyl formate 108-32-7, 
Propylene carbonate 109-87-5, Dimethoxymethane 109-99-9, Thf, uses 
110-71-4, 1,2-Dimethoxyethane 115-10-6. Dimethyl ether 126-33-0. 
Sulfolane 534-22-5. 2-Methylfuran 616-38-6. Dimethyl carbonate 
646-06-0. 1.3-Dioxolane 872-50-4, l-Methyl-2-pyrrolidinone. uses 
1072-47-5 1072-71-5, 2,5-Dimercapto-l,3,4-thiadiazole 2923-17-3, 
Lithium trifluoroacetate 7439-93-2, Lithium, uses 7440-44-0D, Carbon, 
intercalation compd.. with lithium 7447-41-8. Lithium chloride, uses 
7550-35-8. Lithium bromide 7789-24-4, Lithium fluoride, uses 
7791-03-9, Lithium perchlorate 9011-17-0. Hexafiuoropropylene-vinylidene 
fluoride copolymer 10377-51-2, Lithium iodide 12031-65-1, Lithium 
nickel oxide linio2 12057-17-9, Lithium manganese oxide limn2o4 
12162-79-7, Lithium manganese oxide limno2 12190-79-3, Cobalt lithium 
oxide colio2 12201-18-2. Lithium molybdenum sulfide limos2 14283-07-9. 
Lithium tetrafluoroborate 18424-17-4, Lithium hexafluoroantimonate 
19836-78-3, 3-Methyl -2-oxazol idinone 21324-40-3, Lithium 
hexafluorophosphate 25014-41-9. Polyacrylonitrile 25233-30-1, 
Polyaniline 25322-68-3, Peo 25948-29-2. Carbon disulfide, homopolymer 
29935-35-1. Lithium hexafluoroarsenate 39448-96-9. Graphite lithium 
55326-82-4, Lithium titanium sulfide litis2 55886-04-9, Lithium niobium 
selenide Li3NbSe3 87187-79-9, Propanoic acid, pentafluoro- , lithium salt 
87442-01-1, Benzoic acid, pentafluoro-. lithium salt 131344-56-4, Cobalt 
lithium nickel oxide 138187-48-1. Lithium vanadium oxide LU.2V205 
152991-98-5. Aluminum lithium nickel oxide 159967-11-0, Lithium 
magnesium nickel oxide 180984-62-7, Lithium nickel titanium oxide 
256345-13-8, Lithium vanadium oxide L12.5V6013 
RL: DEV (Device component use); USES (Uses) 

(Ph boron-based compds. as anion receptors for nonaq. battery 
electrolytes) 

IT 23542-71-4P 365458-32-8P 365458-33-9P 365458-34-0P 365458-35-1P 
365458-36-2P 365458-37-3P 365458-38-4P 365458-39-5P 365458-40-8P 
402564-35-6P 402564-36-7P 402564-37-8P 402564-38-9P 402564-39-0P 
RL: DEV (Device component use); MOA (Modifier or additive use); SPN 
(Synthetic preparation); PREP (Preparation); USES (Uses) 

(Ph boron-based compds. as anion receptors for nonaq. battery 

electrolytes) 

REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



A. T. Battery Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 8 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



JP 2002042865 A2 20020208 JP 2000-231562 20000731 

PRIORITY APPLN. INFO.: JP 2000-231562 20000731 

AB The battery has a stack, contg. a separator between a Li intercalating 
cathode and a Li intercalating carbonaceous anode, in a package of a 
laminated film contg. a gas barrier layer in the middle; where the 
electrolyte soln. has LiBF4 dissolved in a .gamma. -butyrolactone 
or .gamma. -butyrolactone-cyclic carbonate mixed nonaq. solvent, which 
contains vinylene carbonate, its deriv., and/or vinylethylene carbonate. 
IT Packaging materials 

(laminated packaging films contg. gas barrier intermediate layers for 
secondary lithium batteries) 
IT Polyimides, uses 

RL: MOA (Modifier or additive use): USES (Uses) 

(laminated packaging films contg. gas barrier intermediate layers for 
secondary lithium batteries) 
IT Battery electrolytes 

(solvent mixts. contg. vinylene carbonate and vinylethylene carbonate 
for electrolytes in secondary lithium batteries) 
IT 1344-28-1, Alumina, uses 9002-88-4, Polyethylene 
RL: MOA (Modifier or additive use): USES (Uses) 

(laminated packaging films contg. gas barrier intermediate layers for 
secondary lithium batteries) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 
carbonate 14283-07-9, Lithium fluoroborate 
RL: DEV (Device component use): USES (Uses) 

(solvent mixts. contg. vinylene carbonate and vinylethylene carbonate 
for electrolytes in secondary lithium batteries) 
IT 872-36-6, Vinylene carbonate 4427-96-7, Vinylethylene carbonate 
RL: MOA (Modifier or additive use): USES (Uses) 

(solvent mixts. contg. vinylene carbonate and vinylethylene carbonate 
for electrolytes in secondary lithium batteries) 
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2002:84081 CAPLUS 
136:137403 

Electrolyte for a lithium-sulfur battery 
Hwang, Duckchul : Choi, Yunsuk; Choi, Sooseok; 
Jeawoan; Jung, Yongju: Kim, Joosoak 
Samsung SDI Co. Ltd.. S. Korea 
Eur. Pat. Appl . , 7 pp. 



Lee, 
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DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



CODEN: EPXXDW 
Patent 
English 
1 



PATENT NO. 



KIND DATE 



EP 1176659 

R: AT. BE. 
IE. SI. 
JP 2002075447 
US 2002102466 
CN 1335653 
PRIORITY APPLN. INFO. 



A2 20020130 
CH. DE. DK. ES. 
LT, LV. FI. RO 
A2 20020315 
Al 20020801 
A 20020213 



FR, 



APPLICATION NO. DATE 

EP 2001-117661 20010725 
GB. GR. IT. LI, LU. NL, SE. 



MC. PT. 



JP 2001-213435 20010713 
US 2001-910952 20010724 
CN 2001-132526 20010725 
KR 2000-42736 A 20000725 
KR 2000-42737 A 20000725 
AB An electrolyte for a lithium- sulfur battery has a solvent having 

a dielec. const, that is greater than or equal to 20, a solvent having a 
viscosity that is less than or equal to 1.3. and an electrolyte 
salt. This battery shows excellent capacity and cycle life 
characteristics. 
IT Battery electrolytes 

(electrolyte for lithium- sulfur battery) 
IT Secondary batteries 

(lithium: electrolyte for lithium-sulfur battery) 
IT 60-29-7, Ethyl ether, uses 64-17-5, Ethanol . uses 67-56-1, Methanol, 
uses 67-63-0. Isopropanol. uses 67-68-5, Dmso, uses 68-12-2, Dmf, 
uses 71-43-2, Benzene, uses 75-05-8, Acetonitrile, uses 78-93-3. 
Methyl ethyl ketone, uses 79-20-9, Methyl acetate 96-47-9, 
2-Methyltetrahydrofuran 96-48-0, .gamma. -Butyrolactone 
96-49-1. Ethylene carbonate 105-37-3, Ethyl propionate 
105-58-8. Diethyl carbonate 107-31-3. Methyl formate 108-32-7, 
Propylene carbonate 109-60-4. n-Propyl acetate 109-99-9, Thf, uses 
110-71-4, 1.2-Dimethoxyethane 110-82-7, Cyclohexane, uses 110-86-1, 
Pyridine, uses 111-96-6, Diglyme 123-91-1. p-Dioxane, uses 126-33-0. 
Sulfolane 141-78-6, Ethyl acetate, uses 420-12-2. Ethylene sulfide 
462-06-6, Fluorobenzene 554-12-1, Methyl propionate 616-38-6, Dimethyl 
carbonate 623-53-0. Ethylmethyl carbonate 646-06-0. 1,3-Dioxolane 
680-31-9. Hexamethyl phosphor amide, uses 822-38-8, Ethylene 
trithiocarbonate 872-36-6. Vinylene carbonate 930-35-8. Vinylene 
trithiocarbonate 3741-38-6, Ethylene sulfite 7704-34-9, 
Sulfur, uses 7791-03-9, Lithium perchlorate 14283-07-9, Lithium 
tetrafluoroborate 16508-95-5, Bismuth carbonate 21324-40-3, Lithium 
hexafluorophosphate 25496-08-6. Fl uorotol uene 29935-35-1, Lithium 
hexafluoroarsenate 33454-82-9, Lithium triflate 74432-42-1, Lithium 
polysulfide 90076-65-6 
RL: DEV (Device component use): USES (Uses) 
(electrolyte for lithium- sulfur battery) 
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2002:66770 CAPLUS 
136:121064 

Nonaqueous electrolyte lithium secondary 
battery 

Iwamoto, Kazuyu: Oura. Takafumi: Hatazaki , Makino: 

Yoshizawa. Hiroshi : Sonoda, Kumiko; Nakanishi, Shinji 

Matsushita Electric Industrial Co.. Ltd., Japan 

Eur. Pat. Appl . , 31 pp. 

CODEN: EPXXDW 

Patent 

Engl i sh 

1 



PATENT NO. 



KIND DATE 



EP 1174940 

R: AT, BE, 
IE. SI, 
JP 2002033119 
JP 2002033120 
JP 2002033124 
US 2002039677 
CN 1333580 
PRIORITY APPLN. INFO 



Al 20020123 
CH. DE. DK, ES. 
LT. LV. FI, RO 



FR, 



APPLICATION NO. DATE 

EP 2001-117048 20010712 
GB, GR, IT, LI, LU, NL, SE, MC, PT, 



A2 
A2 
A2 
Al 
A 



20020131 
20020131 
20020131 
20020404 
20020130 



JP 2000-215518 
JP 2000-215519 
JP 2000-215520 
US 2001-901130 
CN 2001-123135 
JP 2000-215518 A 
JP 2000-215519 A 
JP 2000-215520 A 
electrochem. app. 



20000717 
20000717 
20000717 
20010710 
20010717 
20000717 
20000717 
20000717 
in which the 

gamma. 1 of 



AB The invention relates to a nonaq 

difference (.gamma.l-.gamma.se) between the surface tension 
nonaq. electrolyte and the surface free energy .gamma.se of 
electrode is not more than 10 dynes/cm. The nonaq. electrolyte 
contains a F-contg. surface active agent. 
IT Carboxylic acids, uses 

RL: MOA (Modifier or additive use): USES (Uses) 

(C2-20, fluoroalkyl: nonaq. electrolyte lithium secondary 
battery) 
IT Sulfonic acids, uses 

RL: MOA (Modifier or additive use): USES (Uses) 

(alkanesulfonic, sodium salts, fluoro-: nonaq. electrolyte 
lithium secondary battery) 
IT Anhydrides 
Ethers, uses 

RL: MOA (Modifier or additive use): USES (Uses) 

(cyclic: nonaq. electrolyte lithium secondary battery) 
IT Carboxylic acids, uses 

RL: MOA (Modifier or additive use); USES (Uses) 

(esters, cyclic: nonaq. electrolyte lithium secondary 
battery) 
IT Secondary batteries 

(lithium: nonaq. electrolyte lithium secondary battery) 
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IT Battery electrodes 
Battery electrolytes 
Surface free energy 
Surface tension 
Surfactants 

(nonaq. electrolyte lithium secondary battery) 

IT Carbonaceous materials (technological products) 
RL: DEV (Device component use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

IT Cyclic compounds 

RL: MOA (Modifier or additive use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

IT Lactones 

RL: MOA (Modifier or additive use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

IT Fluoropolymers, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

IT 463-79-6D. Carbonic acid, esters 1343-98-2D, Silicic acid, esters 
7664-38-2D, Phosphoric acid, esters 7664-93-9D, Sulfuric acid, esters 
7697-37-2D, Nitric acid, esters 7782-77-6D, Nitrous acid, esters 
7782-99-2D. Sulfurous acid, esters 10043-35-3D, Boric acid, esters 
13598-36-2D, Phosphorous acid, esters 
RL: MOA (Modifier or additive use); USES (Uses) 

(cyclic; nonaq. electrolyte lithium secondary battery) 

IT 79-20-9, Methyl acetate 85-44-9, Phthalic anhydride 96-48-0, 
. gamma. -Butyrolactone 96-49-1, Ethylene carbonate 105-54-4, 
Ethyl butyrate 105-58-8, Diethyl carbonate 108-29-2, 
. gamma. -Valerolactone 108-30-5, Succinic anhydride, uses 108-32-7, 
Propylene carbonate 109-60-4, n-Propyl acetate 123-86-4, Butyl acetate 
140-11-4, Benzyl acetate 141-78-6, Ethyl acetate, uses 517-23-7, 
.alpha. -Acetyl -.gamma. -butyrolactone 540-42-1, Isobutyl propionate 
554-12-1. Methyl propionate 616-02-4. Citraconic anhydride 616-38-6, 
Dimethyl carbonate 623-53-0, Ethylmethyl carbonate 1679-47-6, 
.alpha. -Methyl -.gamma. -butyrolactone 2170-03-8. Itaconic anhydride 
2453-03-4. 1.3-Dioxan-2-one 7782-42-5, Graphite, uses 9002-88-4, 
Polyethylene 14283-07-9, Lithium tetrafluoroborate 21324-40-3, Lithium 
hexafluorophosphate 52627-24-4, Cobalt lithium oxide 52876-41-2, 
Trimethylene borate 90076-65-6 132843-44-8 201416-30-0. 
4,5-Diphenyl-l,3,2-dioxathiole-2,2-dioxide 389604-01-7 
RL: DEV (Device component use); USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 

IT 77-79-2, Sulfolene 102-09-0, Diphenyl carbonate 126-33-0. Sulfolane 
463-79-6D. Carbonic acid, ester 822-38-8. Ethylene trithiocarbonate 
872-36-6. Vinylene carbonate 872-93-5, 3-Methyl Sulfolane 930-35-8, 
Vinylene trithiocarbonate 1120-71-4, Propanesultone 1600-44-8 
1633-83-6, 1,4-Butanesultone 2171-74-6, l,3-Benzodioxol-2-one 
2965-52-8 3741-38-6, Ethylene sulfite 3967-54-2. 
Chloroethylene carbonate 4236-15-1 4427-92-3. Phenyl ethylene 
carbonate 4427-96-7, Vinyl ethylene carbonate 6255-58-9 
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7440-44-0. Carbon, uses 7704-34-9D. Sulfur, ester 16761-08-3 
21240-34-6 37228-47-0. Ethylene phosphite 40630-61-3 52550-45-5 
75032-95-0. Disodium N-perfluorooctanesulfonylglutamate 75046-16-1 
122036-85-5 324547-56-0 366787-88-4 
RL: MOA (Modifier or additive use): USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 
IT 24937-79-9. Pvdf 

RL: TEM (Technical or engineered material use): USES (Uses) 
(nonaq. electrolyte lithium secondary battery) 
REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2002:47936 CAPLUS 
136:105137 

Nonaqueous electrolyte solution and 
secondary nonaqueous electrolyte battery 
Sekino, Masahiro: Fujiwara, Masashi: Sato, Asako: 
Kadoma. Shun: Koguchi , Masayuki: Kato, Makoto: Hasebe, 
Hiroyuki 

Toshiba Corp. , Japan 

Jpn. Kokai Tokkyo Koho, 28 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



JP 2002015771 
CN 1373529 
US 2002164531 
PRIORITY APPLN. INFO.: 



A2 20020118 JP 2001-54937 20010228 

A 20021009 CN 2001-135832 20011025 

Al 20021107 US 2001-985369 20011102 

JP 2000-131615 A 20000428 
JP 2001-54937 A 20010228 
AB The electrolyte soln. has a Li salt dissolved in a nonaq. 

solvent, where the solvent contains ethylene carbonate 15-50, propylene 
carbonate 2-35, . gamma. -butyrolactone 30-85,, and a 4th component 0-5 
vol.£. The 4th component is selected from vinyl ene carbonate, vinyl 
ethylene carbonate, ethylene sulfite, , Ph ethylene carbonate, 12-crown-4, 
and tetraethylene glycol di-Me ether: and may contain a 5th component when 
the 4th component is vinylene carbonate. The battery has the 
electrolyte soln. retained in an electrode stack in a .ltoreq.0.3 
mm thick package. 
IT Battery electrolytes 

(compns. of carbonate ester based electrolyte solvent mixts. 
for secondary lithium batteries) 
IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-32-7, Propylene carbonate 14283-07-9. Lithium 
fl uoroborate 
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RL: DEV (Device component use): USES (Uses) 

(compns. of carbonate ester based electrolyte solvent mixts. 

for secondary lithium batteries) 
IT 143-24-8, Tetraethylene glycol dimethyl ether 294-93-9. 12-Crown-4 
872-36-6. Vinylene carbonate 3741-38-6. Ethylene sulfite 
4427-92-3, Phenyl ethylene carbonate 4427-96-7. Vinyl 
ethylene carbonate 

RL: MOA (Modifier or additive use): USES (Uses) 

(compns. of carbonate ester based electrolyte solvent mixts. 
for secondary lithium batteries) 
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2001:759631 CAPLUS 
135:306245 

Nonaqueous electrolyte secondary battery 
Hatazaki, Makino; Iwamoto, Kazuya: Sonoda, Kumiko: 
Yoshizawa, Hiroshi 

Matsushita Electric Industrial Co.. Ltd.. Japan 

Eur. Pat. Appl . , 13 pp. 

CODEN: EPXXDW 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



EP 1146586 

R: AT, BE, 
IE, SI, 
JP 2001297790 
US 2001038949 
CN 1317845 
PRIORITY APPLN. INFO. 
OTHER SOURCE(S): 
AB 



A2 20011017 
CH, DE, DK, ES, 
LT, LV, FI, RO 
20011026 
20011108 
20011017 



APPLICATION NO. DATE 

EP 2001-303366 20010410 
FR. GB, GR, IT, LI, LU, NL, SE. MC, PT, 



A2 
Al 
A 



IT 



IT 



JP 2000-109268 20000411 
US 2001-828941 20010410 
CN 2001-116833 20010411 
JP 2000-109268 A 20000411 
MARPAT 135:306245 
A nonaq. electrolyte secondary battery having excellent 
charge/discharge characteristics and a long cycle life, and generating a 
smaller amt. of gas during storage than conventional batteries, comprises 
a pos. electrode: a neg. electrode: and a nonaq. electrolyte 
comprising a nonaq. solvent and a solute dissolved therein. This 
improvement is achieved by adding to the nonaq. electrolyte a 
surface active agent represented by the general 
X-CnF2n-Y-(CH2-CH2)m-Z: where X is H or F. Y is 
R is an alkyl group. Z is -OH. -CH3. -P03W2 or 
alkali metal. 4 .ltoreq. n .ltoreq. 10, and 20 
Oxides (inorganic), uses 
RL: DEV (Device component use): USES (Uses) 

(lithiated: nonaq. electrolyte secondary battery) 
Battery electrolytes 
Secondary batteries 



formula : 

-CONH- or -S02NR- in which 
S03W in which W is an 
ltoreq. m .ltoreq. 100. 
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Surfactants 

(nonaq. electrolyte secondary battery) 
IT Carbonaceous materials (technological products) 
RL: DEV (Device component use): USES (Uses) 
(nonaq. electrolyte secondary battery) 
IT 96-49-1, Ethylene carbonate 108-32-7, Propylene carbonate 
623-53-0. Ethyl methyl carbonate 
RL: DEV (Device component use): USES (Uses) 
(nonaq. electrolyte secondary battery) 
IT 77-79-2, Sulfolene 96-48-0. .gamma. -Butyrolactone 102-09-0, 

Diphenyl carbonate 105-58-8. Diethyl carbonate 126-33-0, Sulfolane 
274-17-9. 1,3.2-Benzodioxathiole 420-12-2, Ethylene sulfide 616-38-6. 
Dimethyl carbonate 822-38-8. Ethylene trithiocarbonate 872-36-6, 
Vinylene carbonate 872-93-5, 3- Methyl sulfolane 930-35-8. 

1.3- Dithiole-2-thione 1120-71-4, Propanesultone 1633-83-6. 

1.4- Butanesultone 2171-74-6, l,3-Benzodioxol-2-one 3967-54-2, 
Chi oroethyl ene carbonate 4427-92-3, Phenyl ethylene carbonate 
4427-96-7, Vinylethylene carbonate 16761-08-3 21240-34-6 
39700-44-2 122036-85-5 324547-56-0 366784-73-8 366787-88-4 
RL: MOA (Modifier or additive use): USES (Uses) 

(nonaq. electrolyte secondary battery) 
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2000:911605 CAPLUS 
134:74022 

Secondary nonaqueous electrolyte batteries 
Kotato, Minoru; Fujii, Takashi ; Shima, Noriko: 
Hitoshi 

Mitsubishi Chemical Corporation, Japan 

PCT Int. Appl., 29 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



Suzuki , 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2000079632 
W: CN, US 
RW: AT, BE. 
PT. SE 
JP 2001006729 
JP 2001126761 
EP 1205996 

R: AT, BE, 
IE. FI, 

PRIORITY APPLN. INFO 



Al 20001228 WO 2000-JP3910 

CH, CY. DE. DK. ES, FI. FR, GB. GR, IE, 

A2 20010112 JP 1999-172405 

A2 20010511 JP 1999-304847 

Al 20020515 EP 2000-937252 

CH. DE, DK. ES. FR. GB. GR. IT. LI. LU, 

CY 

.: JP 1999-172405 A 

JP 1999-304847 A 
WO 2000-JP3910 W 



20000615 

, IT. LU. MC. NL, 

19990618 
19991027 
20000615 

, NL. SE. MC, PT. 

19990618 
19991027 
20000615 
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OTHER SOURCE(S): MARPAT 134:74022 

AB The batteries have a cathode, an anode, and an electrolyte soln. 

contg. a Li salt dissolved in a nonaq. solvent; where the solvent contains 
0.01-20* vinylethylene carbonate I. where Rl-6 are H or Cl-4 alkyl groups. 
IT Battery anodes 

(characteristics of graphite for anodes in secondary lithium batteries 
contg. vinylethylene carbonate ii electrolyte solns.) 
IT Battery electrolytes 

(solvent mixs. contg. vinylethylene carbonate for lithium salt 
electrolytes in secondary lithium batteries) 
IT 7782-42-5. Graphite, uses 

RL: DEV (Device component use); PRP (Properties); USES (Uses) 

(artificial; characteristics of graphite for anodes in secondary 
lithium batteries contg. vinylethylene carbonate ii electrolyte 
solns.) 

IT 96-48-0. .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 105-58-8, Diethyl carbonate 108-32-7, Propylene carbonate 
RL: DEV (Device component use); USES (Uses) 

(solvent mixs. contg. vinylethylene carbonate for lithium salt 
electrolytes in secondary lithium batteries) 
IT 4427-96-7, Vinylethylene carbonate 

RL: MOA (Modifier or additive use); USES (Uses) 

(solvent mixs. contg. vinylethylene carbonate for lithium salt 
electrolytes in secondary lithium batteries) 
IT 21324-40-3. Lithium hexafluorophosphate 
RL: DEV (Device component use); USES (Uses) 

(solvent mixts. contg. vinylethylene carbonate for lithium salt 
electrolytes in secondary lithium batteries) 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2000:367148 CAPLUS 
132:350275 

Alkali metal electrochemical cell having an improved 
cathode activated with a nonaqueous 
electrolyte having a passivation inhibitor 
additive 

Takeuchi , Esther S.; Lei sing, Randolph A.; Gan, Hong 

Wilson Greatbatch Ltd., USA 

Eur. Pat. Appl . , 18 pp. 

CODEN: EPXXDW 

Patent 

English 

1 



PATENT NO. KIND DATE APPLICATION NO. DATE 

EP 1005098 A2 20000531 " EP 1999-308910 19991109 
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EP 1005098 A3 20020410 

R; AT, BE, CH, DE, DK, ES. FR, GB, GR. IT, LI, LU. NL, SE, MC. PT, 
IE, SI, LT. LV. FI, RO 
US 6221534 Bl 20010424 US 1998-200304 19981125 

JP 2000164251 A2 20000616 JP 1999-334319 19991125 

PRIORITY APPLN. INFO.: US 1998-200304 A 19981125 

OTHER SOURCE(S): MARPAT 132:350275 

AB The present invention is directed to an unexpected benefit in a lithium 
cell which may be derived from using a combination of silver vanadium 
oxide prepd. in a temp, range of 450. degree, to 500. degree, activated with 
a nonaq. electrolyte having a passivation inhibitor additive 
selected from a nitrite, a nitrate, a carbonate, a dicarbonate, a 
phosphonate, a phosphate, a sulfate and hydrogen fluoride, and mixts. 
thereof. The benefits may include addnl . battery life resulting from a 
redn. in voltage delay and RDC build-up. A preferred electrolyte 
is 1M Li AsF6 in a 50:50 mixt., by vol., of PC and DME having dibenzyl 
carbonate added therein. 

IT Air 

Battery cathodes 

(alkali metal battery having improved cathode activated with nonaq. 

electrolyte having passivation inhibitor additive) 
IT Transition metal chalcogenides 

RL: DEV (Device component use): USES (Uses) 

(alkali metal battery having improved cathode activated with nonaq. 

electrolyte having passivation inhibitor additive) 
IT 1313-13-9, Manganese dioxide, uses 1313-99-1, Nickel oxide nio, uses 
1344-70-3, Copper oxide 7439-93-2. Lithium, uses 11104-61-3, Cobalt 
oxide 11105-02-5, Silver vanadium oxide 11115-78-9. Copper sulfide 
11126-12-8. Iron sulfide 12039-13-3, Titanium disulfide 12068-85-8, 
Iron disulfide 12789-09-2, Copper vanadium oxide 181183-66-4, Copper 
silver vanadium oxide 

RL: DEV (Device component use): USES (Uses) 

(alkali metal battery having improved cathode activated with nonaq. 

electrolyte having passivation inhibitor additive) 
IT 67-68-5, Dmso, uses 68-12-2. Dmf, uses 75-05-8, Acetonitrile, uses 
79-20-9, Methyl acetate 96-48-0, .gamma. -Butyrolactone 
96-49-1, Ethylene carbonate 105-58-8 108-20-3, Diisopropyl 
ether 108-29-2. .gamma. -Valerolactone 108-32-7, Propylene carbonate 
109-99-9, uses 110-71-4. 1,2-Dimethoxyethane 111-96-6 112-49-2, 
Triglyme 127-19-5, Dimethyl acetamide 143-24-8, Tetraglyme 556-65-0. 
Lithium thiocyanate 616-38-6, Dimethyl carbonate 623-53-0, Ethyl 
methyl carbonate 623-96-1. Di propyl carbonate 629-14-1. 
1.2-Diethoxyethane 2923-17-3 2923-20-8 4437-85-8. Butylene carbonate 
5137-45-1, l-Ethoxy-2-methoxyethane 7790-69-4, Lithium nitrate 
7791-03-9 13453-75-3, Lithium fluorosulfate 14024-11-4. Lithium 
tetrachloroaluminate 14283-07-9. Lithium tetrafluoroborate 14485-20-2. 
Lithium tetraphenyl borate 15955-98-3, Lithium tetrachlorogallate 
18424-17-4, Lithium hexafluoroantimonate 21324-40-3. Lithium 
hexafluorophosphate 29935-35-1. Lithium hexafluoroarsenate 30207-69-3, 
-Methylpyrrolidinone 33454-82-9, Lithium triflate 35363-40-7, Ethyl 
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propyl carbonate 56525-42-9, Methyl propyl carbonate 90076-65-6 
132404-42-3 

RL: DEV (Device component use); TEM (Technical or engineered material 
use); USES (Uses) 

(alkali metal battery having improved cathode activated with nonaq. 

electrolyte having passivation inhibitor additive) 
IT 57-52-3, Bis(triethyltin)sulfate 64-67-5, Diethyl sulfate 77-78-1, 
Dimethyl sulfate 107-66-4 109-95-5. Ethyl nitrite 540-80-7, 
tert-Butyl nitrite 541-42-4, Isopropyl nitrite 542-56-3. Isobutyl 
nitrite 543-29-3, Isobutyl nitrate 543-67-9, Propyl nitrite 
544-16-1, Butyl nitrite 598-02-7, Diethyl phosphate 598-05-0, Dipropyl 
sulfate 624-91-9, Methyl nitrite 625-22-9, Dibutyl sulfate 627-13-4, 
Propyl nitrate 683-08-9. Diethyl methyl phosphonate 701-64-4. 
Mono-phenyl phosphate 756-79-6. Dimethyl methyl phosphonate 762-04-9. 
Diethyl phosphonate 773-47-7, Dimethyl benzyl phosphonate 812-00-0, 
Mono-methyl phosphate 813-78-5, Dimethyl phosphate 838-85-7, Diphenyl 
phosphate 868-85-9, Dimethyl phosphonate 884-90-2, Phosphoric acid, 
diethyl phenylmethyl ester 926-05-6. tert-Butyl nitrate 928-45-0. 
Butyl nitrate 935-05-7, Benzyl nitrite 1469-70-1. Allyl ethyl 
carbonate 1610-33-9, Ethyl methyl phosphonate 1623-06-9, Mono-propyl 
phosphate 1623-07-0, Benzyl phosphate 1623-08-1, Dibenzyl phosphate 
1623-14-9. Mono-ethyl phosphate 1623-15-0. Mono-butyl phosphate 
1707-92-2, Tribenzyl phosphate 1712-64-7. Isopropyl nitrate 1804-93-9, 
Dipropyl phosphate 1809-19-4, Dibutyl phosphonate 1809-21-8, Dipropyl 
phosphonate 2104-20-3. Phenyl nitrate 2404-73-1, Dibutyl methyl 
phosphonate 2649-11-8. Didodecyl sulfate 3066-75-9, Phosphoric acid, 
diethyl 2-propenyl , ester 3459-92-5. Dibenzyl carbonate 4074-56-0. 
Diphenyl sulfate 4427-92-3. 4-Phenyl -1.3-dioxolan-2-one 
4712-55-4, Diphenyl phosphonate 5944-45-6, Dicarbonic acid, methyl 
2-propenyl ester 5944-47-8, Dicarbonic acid, ethyl phenylmethyl ester 
6410-56-6, Dipropyl methyl phosphonate 7526-26-3, Diphenyl methyl 
phosphonate 7664-38-2, Phosphoric acid, uses 7748-09-6. Diallyl 
phosphate 7757-79-1. Potassium nitrate, uses 10124-37-5. Calcium 
nitrate 10377-60-3, Magnesium nitrate 10497-05-9, 
Tris(trimethylsilyl )phosphate 13598-36-2, Phosphorous acid, uses 
15022-08-9, Diallyl carbonate 15285-42-4, Benzyl nitrate 17176-77-1, 
Dibenzyl phosphonate 18306-29-1. Bi sCtrimethyl si lyl ) sul fate 
18495-74-4. Dibenzyl sulfate 19236-58-9. Dibenzyl methyl phosphonate 
24424-99-5. Di -tert-butyl dicarbonate 27991-93-1, Sulfuric acid. 
Bis(4-nitrophenyl ) ester, uses 28519-15-5, Phosphoric acid, dibutyl 
phenylmethyl ester 31139-36-3, Dibenzyl dicarbonate 32636-65-0, 
Phosphoric acid, diphenyl methyl diethyl ester 34207-39-1. Nitrous acid, 
phenyl ester 54963-39-2. Phosphonic acid, (di phenyl methyl )- . dimethyl 
ester 57772-64-2 59577-32-1 66065-85-8. Succinimidyl -2,2,2- 
trichloroethyl carbonate 66085-82-3, Dicarbonic acid, methylphenyl ester 
66186-16-1, Didecyl sulfate 66735-55-5, Methyl Phenyl sulfate 
72101-14-5. Phosphoric acid, Dimethyl methylphenyl ester 74124-79-1 
104184-81-8, Sulfuric acid, 2-chloroethyl ethyl ester 115491-93-5. 
Diallyl dicarbonate 116977-36-7. Dicarbonic acid, ethyl 2-propenyl ester 
246140-06-7. Dicarbonic acid, methyl phenylmethyl ester 246140-07-8. 
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Dicarbonic acid, phenyl methyl propyl ester 246140-10-3, Dicarbonic acid, 
butyl phenylmethyl ester 246140-17-0, Dicarbonic acid, mono-2-propenyl 
ester 246140-18-1, Dicarbonic acid, 2-propenyl propyl ester 
246140-20-5, Dicarbonic acid, mono-methyl ester 246140-22-7, Dicarbonic 
acid, mono-ethyl ester 246140-24-9, Dicarbonic acid, mono-propyl ester 
246140-26-1, Dicarbonic acid, mono-butyl ester 246140-27-2, Dicarbonic 
acid, cyanomethyl methyl ester 246140-29-4, Dicarbonic acid, methyl 
nitromethyl ester 269402-58-6 269402-59-7 269402-60-0 
RL: MOA (Modifier or additive use): USES (Uses) 

(alkali metal battery having improved cathode activated with nonaq. 

electrolyte having passivation inhibitor additive) 
IT 534-16-7, Silver carbonate 563-63-3, Silver acetate 1314-62-1, 

Vanadium pentoxide, reactions 7440-22-4, Silver, reactions 7761-88-8, 
Silver nitrate, reactions 7783-99-5, Silver nitrite 20667-12-3, Silver 
oxide ag2o 

RL: RCT (Reactant): RACT (Reactant or reagent) 

(alkali metal battery having improved cathode activated with nonaq. 

electrolyte having passivation inhibitor additive) 
IT 7440-37-1, Argon, uses 7440-59-7, Helium, uses 7727-37-9. Nitrogen, 
uses 7782-44-7. Oxygen, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 

(alkali metal battery having improved cathode activated with nonaq. 
electrolyte having passivation inhibitor additive) 
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2000:95943 CAPLUS 
132:125353 

Boron compounds as anion binding agents for nonaqueous 
battery electrolytes 

Lee. Hung Sui: Yang. Xia-oing: McBreen, James: Xiang, 
Caili 

Brookhaven Science Associates, USA 

U.S.. 11 pp. 

CODEN: USXXAM 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 

US 6022643 A 20000208 US 1997-986846 19971208 

US 6352798 Bl 20020305 US 2000-492569 20000127 

PRIORITY APPLN. INFO.: US 1997-986846 A2 19971208 

AB Novel fluorinated boron-based compds. which act as anion receptors in 
nonaq. battery electrolytes are provided. The anion receptor is 
a compd. of formula Q3B. where Q is a F-bearing moiety selected from the 
group Of (CF3)2CH0, (CF3)2C(C6H5)0, (CF3)3CO. FC6H40. F2C6H30. F4C6HO, 
C6F50. CF3C6H40. and (CF3)2C6H30. When added to nonaq. battery 
electrolytes, the fluorinated boron-based compds. of the invention 
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enhance ionic cond. and cation transference no. of nonaq. 
electrolytes. The fluorinated boron-based anion receptors include 
borane and borate compds. bearing different fluorinated alkyl and aryl 
groups. 
IT Battery electrolytes 
Ionic conductivity 

(boron compds. as anion binding agents for nonaq. battery 

electrolytes) 
IT Intercalation compounds 
Polyani lines 
Polyoxyalkylenes, uses 
Transition metal chalcogenides 
Transition metal oxides 
RL: DEV (Device component use); USES (Uses) 

(boron compds. as anion binding agents for nonaq. battery 

electrolytes) 
IT Oxides (inorganic), uses 

RL: DEV (Device component use); USES (Uses) 

(intercalation compd. with lithium; boron compds. as anion binding 

agents for nonaq. battery electrolytes) 
IT Secondary batteries 

(lithium; boron compds. as anion binding agents for nonaq. battery 

electrolytes) 
IT Polysul fides 

RL: DEV (Device component use); USES (Uses) 

(org.; boron compds. as anion binding agents for nonaq. battery 

electrolytes) 
IT Lithium alloy 

RL: DEV (Device component use); USES (Uses) 

(boron compds. as anion binding agents for nonaq. battery 

electrolytes) 

IT 75-05-8. Acetonitrile, uses 96-48-0, . gamma. -Butyrolactone 

96-49-1, Ethylene carbonate 107-31-3, Methyl formate 108-32-7, 
Propylene carbonate 109-87-5, Dimethoxymethane 109-99-9, uses 
110-71-4, 1,2-Dimethoxyethane 115-10-6. Dimethyl ether 126-33-0, 
Sulfolane 534-22-5, 2-Methylfuran 616-38-6, Dimethyl carbonate 
646-06-0, 1,3-Dioxolane 872-50-4, uses 1072-47-5, 1,3-Dioxolane, 
4-Methyl 1072-71-5, 2,5-Dimercapto-l,3,4-thiadiazole 2923-17-3, 
Lithium trifluoroacetate 7439-93-2. Lithium, uses 7439-93-2D, Lithium, 
intercalation compd. with carbon, uses 7440-44-0D. Carbon, intercalation 
compd. with lithium, uses 7447-41-8, Lithium chloride, uses 7550-35-8, 
Lithium bromide 7789-24-4, Lithium fluoride, uses 7791-03-9 
9011-17-0, Hexafluoropropylene-vinylidene fluoride copolymer 10377-51-2, 
Lithium iodide 12031-65-1. Lithium nickel oxide linio2 12057-17-9. 
Lithium manganese oxide limn2o4 12162-79-7. Lithium manganese oxide 
limno2 12190-79-3, Cobalt lithium oxide colio2 12201-18-2, Lithium 
molybdenum sulfide limos2 14283-07-9, Lithium tetrafluoroborate 
18424-17-4. Lithium hexafluoroantimonate 19836-78-3, 
3-Methyl-2-oxazolidinone 21324-40-3, Lithium hexafluorophosphate 
25014-41-9, Polyacrylonitrile 25233-30-1. Polyaniline 25322-68-3 
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25948-29-2, Carbon disulfide, homopolymer 29935-35-1, Lithium 
hexafluoroarsenate 39448-96-9. Graphite lithium 55326-82-4, Lithium 
titanium sulfide litis2 55886-04-9, Lithium niobium selenide Li3NbSe3 
87187-79-9 87442-01-1. Benzoic acid, pentafluoro- , lithium salt 
138187-48-1, Lithium vanadium oxide L11.2V205 256345-13-8, Lithium 
vanadium oxide (Li2.5V6013) 
RL: DEV (Device component use): USES (Uses) 

(boron compds. as anion binding agents for nonaq. battery 

electrolytes) 

IT 121-43-7 659-18-7 755-53-3 856-46-2 1095-03-0 1109-15-5 
6919-80-8 32766-52-2 146355-12-6 210834-28-9 210834-35-8 
210834-37-0 210834-40-5 210834-42-7 

RL: MOA (Modifier or additive use): TEM (Technical or engineered material 
use): USES (Uses) 

(boron compds. as anion binding agents for nonaq. battery . 

electrolytes) 

REFERENCE COUNT: 19 THERE ARE 19 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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1999:708059 CAPLUS 
131:325053 

Electrolytes for lithium secondary batteries 

Kominato, Asao: Yasukawa. Shigeki; Mori, Shoichiro 

Mitsubishi Chemical Industries Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 6 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



JP 11307121 A2 19991105 JP 1998-111795 19980422 

PRIORITY APPLN. INFO.: JP 1998-111795 19980422 

OTHER SOURCE(S): MARPAT 131:325053 

AB The electrolytes comprise Li salt, std. temp, molten salt of 

quaternary imidazolium I (Rl, R3 = Cl-6 alkyl; R2 = H, Cl-6 alkyl) or 
quaternary pyridinium II (R6 = Cl-10 alkyl: R4, R5 = H, Cl-6 alkyl), and 
1-130 vol.fc cyclic org. compds. The electrolytes have fire 
resistance and give secondary lithium batteries with excellent cycle 
characteristics. 

IT Ethers, uses 

RL: TEM (Technical or engineered material use): USES (Uses) 
(cyclic: nonaq. electrolytes for lithium secondary batteries 
contg. imidazolium or pyridinium salts and cyclic compd. solvents) 

IT Pyridinium compounds 

RL: TEM (Technical or engineered material use); USES (Uses) 
(electrolytes: nonaq. electrolytes for lithium 
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secondary batteries contg. imidazolium or pyridinium salts and cyclic 

compd. solvents) 
IT Quaternary ammonium compounds, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 

(imidazolinium, electrolytes; nonaq. electrolytes 

for lithium secondary batteries contg. imidazolium or pyridinium salts 

and cyclic compd. solvents) 
IT Battery electrolytes 
Fire-resistant materials 

(nonaq. electrolytes for lithium secondary batteries contg. 

imidazolium or pyridinium salts and cyclic compd. solvents) 
IT Lactones 

RL: TEM (Technical or engineered material use); USES (Uses) 
(nonaq. electrolytes for lithium secondary batteries contg. 
imidazolium or pyridinium salts and cyclic compd. solvents) 
IT Cyclic compounds 

RL: TEM (Technical or engineered material use); USES (Uses) 
(sulfur-contg. ; nonaq. electrolytes for lithium secondary 
batteries contg. imidazolium or pyridinium salts and cyclic compd. 
solvents) 

IT 96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-32-7, Propylene carbonate 108-98-5, Thiophenol, uses 
109-99-9, Tetrahydrofuran, uses 123-91-1. 1.4-Dioxane. uses 126-33-0. 
Sulfolane 142-68-7. Tetrahydropyran 646-06-0, 1,3-Dioxolane 
1120-71-4, 1,3-Propanesultone 3741-38-6, Ethylene sulfite 
RL: TEM (Technical or engineered material use); USES (Uses) 
(electrolyte solvent; nonaq. electrolytes for 

lithium secondary batteries contg. imidazolium or pyridinium salts and 

cyclic compd. solvents) 
IT 14024-11-4, Lithium tetrachloroaluminate 14283-07-9. Lithium 
tetrafluoroborate 80432-05-9, 1- Ethyl -3-methyl imidazolium 
tetrachloroaluminate(l-) 143314-16-3. 1-Ethyl -3-methyl imidazolium 
tetrafluoroborate 203389-28-0, N- Butyl pyridinium tetrafluoroborate 
RL: TEM (Technical or engineered material use); USES (Uses) 

(electrolyte; nonaq. electrolytes for lithium 

secondary batteries contg. imidazolium or pyridinium salts and cyclic 
compd. solvents) 
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ACCESSION NUMBER: 1999:224763 CAPLUS 

DOCUMENT NUMBER: 130:225404 

TITLE: Nonaqueous electrolyte batteries 

INVENTOR(S): Sato. Tomohiro; Mori, Shoichiro; Deshamps. Marc; 

Kotato, Minoru; Shima, Noriko; Suzuki, Hitoshi 
PATENT ASSIGNEE (S): Mitsubishi Chemical Corporation, Japan 
SOURCE: PCT Int. Appl . , 39 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: Japanese 
FAMILY ACC. NUM. COUNT: 1 
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PATENT INFORMATION: 



PATENT NO. 




KIND DATE 


wu 


9916144 




Al 19990401 




W: AL. 


AM, 


AT. AU. AZ. BA. 




DK. 


EE. 


ES. FI, GB. GE. 




KR. 


KZ, 


LC. LK, LR. LS, 




NZ, 


PL. 


PT, RO, RU, SD. 




UG. 


US. 


UZ. VN, YU, ZW, 




RW: GH, 


GM, 


KE, LS, MW. SD, 




FI. 


FR, 


GB. GR, IE, IT, 




CM. 


GA, 


GN, GW, ML, MR, 


JP 


2002216841 


A2 20020802 


JP 


2002216850 


A2 20020802 


AU 


9890951 




Al 19990412 


JP 


11162511 




A2 19990618 


EP 


1030399 




Al 20000823 




R: DE 







GH, 
LT, 
SE, 
AM, 
SZ, 
LU, 
NE, 



APPLICATION NO. DATE 

WO 1998-JP4181 19980917 

BG. BR. BY. CA. CH, CN, CU. CZ. 

ID. IL, IS, JP, KE, 

MG. MK, MN, MW, MX. 

SL. TJ. TM. TR, TT, 

KZ. MD. RU. TJ. TM 

BE. CH, CY, DE, DK, 

SE. BF. BJ, CF, CG, 



GM. 

LU. 

SG. 

AZ. 

UG. 

MC. 

SN. 
JP 
JP 



HR. 
LV. 
SI. 
BY. 
ZW. 
NL. 
TD. 



PRIORITY APPLN. INFO. 



JP 
JP 
JP 
WO 



HU 
MD 
SK 
KG 
AT 
PT 
TG 

1997- 278626 

1998- 111794 
AU 1998-90951 
JP 1998-263140 
EP 1998-943020 

1997-254802 A 

1997- 278626 A 

1998- 111794 A 
1998-JP4181 W 



DE. 
KG. 
NO. 
UA. 

ES. 
CI, 



19971013 
19980422 
19980917 
19980917 
19980917 

19970919 
19971013 
19980422 
19980917 



OTHER SOURCE(S): 
AB 



IT 



IT 



IT 



IT 



MARPAT 130:225404 
The batteries have a Li anode, a cathode, a nonaq. electrolyte 
contg. a solute and an org. solvent, a separator, and a battery case; 
where the solvent contains a compd. RAR' [R and R' are (aryl- or 
halogen-substituted) alkyl group or (alkyl- or halogen- substituted) aryl 
group: A = -OS02-, -S02-. -S03-,or -S04-; and R. R", and A may form a 
ring], and the cathode collector and the cathode side of the battery case 
contacting the electrolyte are composed of a metal , which forms 
a passivation film in electrolyte, or its alloy. 
Battery electrolytes 

(electrolyte solvents in lithium batteries with readily 
passivated metals for cathode collectors and battery case linings) 
Secondary batteries 

(lithium: secondary lithium batteries with readily passivated metals 
for cathode collectors and battery case linings) 
Battery cathodes 

(secondary lithium batteries with readily passivated metals for cathode 
collectors and battery case linings) 
77-79-2. Sulfolene 96-48-0. .gamma. -Butyrolactone 

105-58-8. Diethyl carbonate 
126-33-0, Sulfolane 554-12-1. Methyl propionate 
1120-71-4. 1.3-Propanesultone 



Ethylene carbonate 
Thf. uses 



IT 



96-49-1. 

109-99-9. 

616-42-2. Dimethyl sulfite 

3741-38-6. Ethylene sulfite 

RL: DEV (Device component use): USES (Uses) 

(electrolyte solvents in lithium batteries with readily 
passivated metals for cathode collectors and battery case linings) 

7429-90-5. Aluminum, uses 7440-03-1. Niobium, uses 7440-25-7. 
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Tantalum, uses 7440-32-6, Titanium, uses 7440-58-6, Hafnium, uses 

7440-67-7, Zirconium, uses 

RL: DEV (Device component use); USES (Uses) 

(secondary lithium batteries with readily passivated metals for cathode 
collectors and battery case linings) 
REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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1997:273673 CAPLUS 
126:253368 

Lithium batteries using improved electrolytes 

Jinno, Maruo: Uehara, Mayumi; Yanai, Atsushi ; Nishio, 

Koji : Saito, Toshihiko 

Sanyo Denki Kk, Japan 

Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. KIND DATE APPLICATION NO. DATE 



^09045339 A2 19970214 JP 1995-212880 19950728 

INFO.: JP 1995-212880 19950728 

anes use LiCF3S03 or L1PF6 electrolyte dissolved in an 
d carbonate based solvent mixt. contg. 1-20 vol.* chain monoethers. 
cha>.-....£ri ethers, chain tetraethers, cyclic ethers, chain carbonate esters, 
lactones, 3-Pr sydnone, and/or C6H6. The batteries have low self 
discharge. 
IT Battery electrolytes 

(compns. of ethylene carbonate based electrolyte solvent 
mixts. for lithium batteries) 
IT 57-57-8, 2-0xetanone 71-43-2 ,Benzen e, uses 96: 47; 9. 

2- MethyltetrahydrofuranTg^^ 

|96-49 J. ( Ethylene carb onate] 100-66-3, Methyl phenyl ether, uses 
105-58-8, Diethyl carbonate 108-20-3. Isopropyl ether 108-29-2, 
jpiia^-Valerol actone 109-99-9. Tetrahydrofuran, usesl llO-00-9 
rFuranl 111-96-6. Diethylene glycol dimethyl ether 112-36-7, 
Diethylene glycol diethyl ether 115-10-6. Dimethyl ether 122-31-6, 
1,1,3,3-Tetraethoxypropane 122-51-0, Triethoxymeyian£__149-73-5, 
Trimethoxymeth ane 497-26-7, 2 -Methyl di oxol anef ^^KT 
^et^ylfuran] 542-28-9, .delta. -Valero! actone 616-38-6, Dimethyl 
"carbonke 623-53-0, Ethyl methyl carbonate 628-28-4, n-Butylmethyl 
ether 646-06-0, 1,3-Dioxolane 1072-47-5 1850-14-2, 
Tetramethylorthocarbonate 3068-88-0 , .beta . -Butyrol actone 6939- 15-7 , 

3- Propyl sydnone 56525-42-9. Methyl propyl carbonate 
RL: DEV (Device component use): USES (Uses) 

(compns. of ethylene carbonate based electrolyte solvent 
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mixts. for lithium batteries) 
IT 21324-40-3. Lithium hexafluorophosphate 33454-82-9, Lithium 
tri f 1 uoromethanesul fonate 
RL: DEV (Device component use): USES (Uses) 

(compns. of ethylene carbonate based solvent mixts. for lithium salt 
electrolytes in lithium batteries) 
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1993:680873 CAPLUS 
119:280873 

Method for producing an intermetallic lithium compound 

Decornet, Philippe: Froment, Luc: Van Lierde, Andre: 

De Nys, Thierry Stefaan Andre 

N.V. Union Miniere S.A.. Belg. 

PCT Int. Appl . . 23 pp. 

CODEN: PIXXD2 

Patent 

French 

1 



PATENT NO. 



KIND DATE 



WO 9314246 
W: AU. BB. 
PL. 



RO. 

AT. BE. CH. 
BF. BJ. CF, 



BE 1006650 
AU 9333500 
PRIORITY APPLN. INFO.: 



AB 



Al 19930722 
BG. BR. CA, FI. 
RU. SD. UA. US 
DE. DK, ES. 
CG. CI, CM, 
A3 19941108 
Al 19930803 



APPLICATION NO. DATE 

WO 1993-EP76 19930113 
HU, JP, KP. KR. LK. MG. MN, MW. NO. NZ. 



LU. MC, NL. PT, SE, 
TD. TG 
19920120 
19930113 
19920120 
19930113 



IT 



IT 



IT 



IT 



FR, GB. GR. IE. IT. 
GA. GN, ML, MR, SN, 
BE 1992-55 
AU 1993-33500 
BE 1992-55 
WO 1993- EP76 

A Li halide soln. is electrolyzed in an org. solvent between an insol. 
anode and a cathode made of a material which is capable of forming an 
intermetallic compd. with Li. The used electrolyte is 
regenerated by means of the halogen produced at the anode as the halide 
source, and a low-cost lithium compd. such as Li2C03 or Li waste as the Li 
ion source. 
Aluminum alloy, base 
RL: PRP (Properties) 

(cathode, for prodn. of intermetallic lithium compds.) 
7429-90-5, Aluminum, uses 
RL: USES (Uses) 

(cathode, for prodn. of intermetallic lithium compds.) 
7704-34-9, Sulfur, uses 7726-95-6. Bromine, uses 7783-06-4, Hydrogen 
sulfide, uses 
RL: USES (Uses) 

(in electrochem. prodn. of intermetallic lithium compds.) 
12057-24-8. Lithium oxide, uses 
RL: USES (Uses) 
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(in regeneration of used electrolyte from prodn. of 

intermetallic lithium compds.) 
IT 554-13-2, Lithium carbonate 1310-65-2, Lithium hydroxide 
RL: PRP (Properties) 

(in regeneration of used electrolyte from prodn. of 

intermetallic lithium compds.) 
IT 7550-35-8. Lithium bromide 10377-51-2, Lithium iodide 
RL: PRP (Properties) 

(prodn. of intermetallic lithium compds. by electrolysis of solns. 

contg.) 

IT 7439-93-2DP, Lithium, intermetallic compd. 

RL: IMF (Industrial manufacture): PREP (Preparation) 
(prodn. of, electrochem. ) 
IT 75-52-5, Nitromethane, uses 96-47-9, 2-Methyltetrahydrofuran 

96-48-0, .gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-32-7, Propylene carbonate 109-99-9, Tetrahydrofuran, 

uses 110-00-9, Furan 110-71-4, Ethylene glycol dimethyl ether 

111-96-6, Diethylene glycol dimethyl ether 142-68-7, Tetrahydropyran 

143-24-8, Tetraethylene glycol dimethyl ether 

RL: USES (Uses) 

(solvent, in electrochem. prodn. of intermetallic lithium compds.) 
IT 646-06-0, 1,3-Dioxolane 
RL: PRP (Properties) 

(solvent, in electrochem. prodn. of intermetallic lithium compds.) 
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1993:452959 CAPLUS 
119:52959 

Nonaqueous -electrolyte lithium battery 

Watanabe, Hiroshi: Yoshimura, Seiji: Takahashi, 

Masatoshi : Ooshita, Ryuji; Furukawa, Sanehiro 

Sanyo Electric Co, Japan 

Jpn. Kokai Tokkyo Koho, 6 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



JP 1991-230090 19910910 



JP 05074486 A2 19930326 

JP 3066126 B2 20000717 

PRIORITY APPLN. INFO.: JP 1991-230090 19910910 

AB The batteries use a mixt. contg. a main solvent and a 2nd solvent, having 
similar structure to the main solvent but having unsatd. bond, for their 
electrolyte. A mixt. of ethylene carbonate, butyl ene carbonate, 
and MeOC2H40Me contg. vinylene carbonate was used in example. 
IT Battery electrolytes 

(lithium salts, solvent mixts. for, unsatd. compds in) 
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IT 110-00-9, Furan 497-23-4, 2(5H)-Furanone 872-36-6, Vinylene 

carbonate 

RL: USES (Uses) 

(electrolyte solvent mixts. contg., for lithium batteries) 
IT 96-48-0, . gamma. -Butyrolactone 96-49-1, Ethylene 

carbonate 108-32-7, Propylene carbonate 109-99-9, Tetrahydrofuran, 

uses 110-71-4. 1,2-Dimethoxyethane 4437-85-8, Butylene carbonate 

RL: USES (Uses) 

(electrolyte solvent mixts. contg.. vinyl carbonate in. for 
lithium batteries) 

IT 21324-40-3 33454-82-9, Trifluoromethanesulfonic acid lithium salt 
RL: USES (Uses) 

(electrolyte, solvent mixts. for, in lithium batteries) 
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1991:453399 CAPLUS 
115:53399 

Nonaqueous-electrolyte secondary batteries 

Takami, Norio: Ohsaki , Takahisa; Inada, Kuniaki; 

Kurisu, Norihito; Yamada, Shuji: Takabayashi , Junichi 

Toshiba Corp., Japan; Toshiba Battery Co., Ltd. 

Eur. Pat. Appl . , 13 pp. 

CODEN: EPXXDW 

Patent 

English 

1 



PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


DATE 


EP 398689 


A2 


19901122 


EP 1990-305300 


19900516 


EP 398689 


A3 


19920527 






EP 398689 


Bl 


19950816 






R: DE, FR. 


GB 








JP 03049165 


A2 


19910301 


JP 1989-184245 


19890717 


JP 03074061 


A2 


19910328 


JP 1989-215594 


19890822 


JP 3017756 . 


B2 


20000313 






JP 03078976 


A2 


19910404 


JP 1989-215593 


19890822 


CA 2016777 


' AA 


19901116 


CA 1990-2016777 


19900515 


CA 2016777 


C 


19931012 






US 5079109 


A 


19920107 


US 1990-523569 


19900515 


JP 03250565 


A2 


19911108 


JP 1990-193840 


19900724 


JP 3128230 


B2 


20010129 






PRIORITY APPLN. INFO 






JP 1989-122604 A 


19890516 








JP 1989-215594 A 


19890822 








JP 1989-184245 A 


19890717 








JP 1989-215592 A 


19890822 








JP 1989-215593 A 


19890822 








JP 1990-2557 


19900111 


AB The batteries comprise a Li -contg. 


cathode housed in a 


case, a 1 
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arranged in the case so that a separator is sandwiched between the anode 
and cathode, and a nonaq. electrolyte. The electrolyte 
is prepd. by dissolving an electrolytic salt (e.g., LiPF6 or UBF4) in a 
solvent mixt. comprising ethylene carbonate, 2-methyltetrahydrofuran, and 
.gtoreq.l ester- and/or ether-based nonaq. solvents. Batteries using 
these electrolyte solvent mixts. have large capacity and long 
charge/discharge cycle life. 

IT Esters, uses and miscellaneous 
Ethers, uses and miscellaneous 
RL: USES (Uses) 

(electrolyte solvent contg. ethylene carbonate and 
methyl tetrahydrofuran and, for lithium batteries) 

IT Batteries, secondary 

.(lithium-manganese dioxide, nonaq. electrolytes for) 

IT 96-48-0, .gamma. -Butyrolactone 108-32-7, Propylene carbonate 
109-99-9, Tetrahydrofuran, uses and miscellaneous 110-71-4, 

1.2- Dimethoxyethane 126-33-0, Sulfolane 534-22-5. 
2-Methylfuran 616-38-6. Dimethyl carbonate 629-14-1 646-06-0. 

1.3- 0ioxolane 4437-85-8. Butylene carbonate 17081-21-9. 
1.3-Dimethoxypropane 

RL: USES (Uses) 

(electrolyte solvent contg. ethylene carbonate and 

methyl tetrahydrofuran and, for lithium batteries) 
IT 96-47-9. 2-Methyl tetrahydrofuran 96-49-1. Ethylene carbonate 
RL: USES (Uses) 

(electrolyte solvent contg.. esters and ethers in. for 

lithium batteries) 
IT 14283-07-9 21324-40-3 
RL: USES (Uses) 

(electrolyte, solvent mixts. for, for secondary batteries) 
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1990:462644 CAPLUS 
113:62644 

Secondary nonaqueous-electrolyte batteries 
Watanabe, Hiroshi; Yoshimura, Seiji; Furukawa, 
Sanehiro 

Sanyo Electric Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho. 5 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT 



KIND DATE 



APPLICATION NO. DATE 



JP 02086074 A2 19900327 

JP 2735842 B2 19980402 

PRIORITY APPLN. INFO. : 



JP 1988-235816 19880920 
JP 1988-235816 19880920 
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AB Mn02-Li batteries use LiCF3S03 electrolyte dissolved in a 

solvent mixt. contg. .gtoreq.2 high b.p. solvents. The mixt. can be 
.gtoreq.2 cyclic carbonate esters, e. g. f ethylene, propylene, and/or 
butyl carbonates, or .gtoreq.l of the esters and .gamma. -butyrolactone or 
sulfolane. These batteries have long cycle life. 
IT Batteries, secondary 

(manganese dioxide-lithium, cyclic carbonate-contg. solvents for 
lithium trimethanesulfonate electrolyte for) 
IT. 96-48-0, .gamma. -Butyrolactone 110-71-4, 1,2-Dimethoxyethane 
RL: USES (Uses) 

(electrolyte solvents contg. cyclic carbonate and, for 
lithium trifluoromethanesulfonate, for batteries) 
IT 96-49-1, Ethylene carbonate 108-32-7, Propylene carbonate 
110-02-1, Thiophene 
RL: USES (Uses) 

(electrolyte solvents contg., for lithium 
trifluoromethanesulfonate, for batteries) 
IT 33454-82-9, Lithium trifluoromethanesulfonate 
RL: USES (Uses) 

(electrolyte, solvent mixts. contg cyclic carbonates for, in < 
batteries) 
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RN 3741-38-6 REGISTRY 

CN 1.3,2-Dioxathiolane, 2-oxide (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Ethylene glycol, cyclic sulfite (8CI) 
CN Ethylene sulfite (6CI) 
OTHER NAMES: 

CN 1.2-Ethylene sulfite 

CN Cyclic ethylene sulfite 

CN Glycol sulfite 

CN NSC 3225 

FS 3D CONCORD 

MF C2 H4 03 S 

CI COM 

LC STN Files: AQUIRE, BEILSTEIN*. BIOSIS, CA, CAOLD, CAPLUS. CASREACT, 

CHEMCATS. CHEMLIST, CSCHEM, DETHERM*, GMELIN*. HODOC*. IFICDB, IFIPAT, 
IFIUDB, SPECINFO, TOXCENTER, USPATFULL, VTB 
(*File contains numerically searchable property data) 
Other Sources: EINECS**, NDSL**, TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



210 REFERENCES IN FILE CA (1957 TO DATE) 

4 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
210 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
31 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 
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RN 4427-92-3 REGISTRY 

CN 1.3-Dioxolan-2-one. 4-phenyl- (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN 1.2-Ethanediol , 1-phenyl-. cyclic carbonate (8CI) 

CN Carbonic acid, cyclic phenyl ethylene ester (6CI, 7CI, 8CI) 

OTHER NAMES: 

CN l-Phenyl-l,2-ethylene carbonate 

CN 4-Phenyl-l,3-dioxolan-2-one 

CN 4-Phenyldioxolan-2-one 

CN Cyclic phenyl ethyl ene carbonate 

CN Phenyl ethyl ene carbonate 

FS 3D CONCORD 

DR 129097-94-5. 16467-20-2 

MF C9 H8 03 

CI COM 

LC STN Files: BEILSTEIN*. CA, CAOLD. CAPLUS, CASREACT. CHEMINFORMRX, 
IFICOB. IFIPAT, IFIUDB, SPECINFO. TOXCENTER. USPAT2; USPATFULL 
(*File contains numerically searchable property data) 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



101 REFERENCES IN FILE CA (1957 TO DATE) 

1 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

101 REFERENCES IN FILE CAPLUS (1957 TO DATE) 

10 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



Print selected from Online session Page 1 06/18/2003 



L3 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 
RN 534-22-5 REGISTRY 

CN Furan. 2-methyl- (8CI, 9CI) (CA INDEX NAME) 
OTHER NAMES: 

CN .alpha. -Methyl furan 
CN 2 -Methyl furan 

CN 5-Methyl furan 
CN Silvan 
CN Sylvan 
FS 3D CONCORD 
MF C5 H6 O 
CI COM 

LC STN Files: AG R I COLA. ANABSTR. AQUIRE. BEILSTEIN*. BIOBUSINESS. BIOSIS. 
CA. CAOLD. CAPLUS. CASREACT. CEN, CHEMCATS. CHEMINFORMRX. CHEMLIST, 
CHEMSAFE. CIN, CSCHEM. CSNB, DETHERM*. EMBASE. GMELIN*, HODOC*. IFICDB, 
IFIPAT. IFIUDB. MEDLINE. MSDS-OHS, NAPRALERT. NIOSHTIC. PIRA. PROMT, 
■ RTECS*. SPEC INFO. TOXCENTER, USPAT2, USPATFULL , VTB 
(*File contains numerically searchable property data) 
Other Sources: DSL**, EINECS**, TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

1935 REFERENCES IN FILE CA (1957 TO DATE) 

11 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

1936 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
31 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



Print selected from Online session Page 1 06/18/2003 



L4 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 

RN 110-00-9 REGISTRY 

CN Furan (7CI. 8CI, 9CI) (CA INDEX NAME) 

OTHER NAMES: 

CN Divinylene oxide 

CN Furfuran 

CN Oxacyclopentadiene 

CN Oxole 

CN Tetrole 

FS • 3D CONCORD 

MF C4 H4 O 

CI COM, RPS 

LC STN Files: ADISNEWS, AGRICOLA. ANABSTR, AQUIRE, BEILSTEIN*. BIOBUSINESS, 
BIOS IS. BIOTECHNO. CA. CANCERLIT. CAOLD. CAPLUS. CASREACT. CBNB, CEN. 
CHEMCATS, CHEMINFORMRX. CHEMLIST, CHEMSAFE. CIN. CSCHEM. CSNB, DETHERM*. 
DIPPR*. EMBASE. ENCOMPLIT, ENCOMPLIT2. ENCOMPPAT. ENC0MPPAT2. GMELIN*. 
HODOC*. HSDB*. IFICDB. IFIPAT. IFIUDB. IPA. MEDLINE. MRCK* , MSDS-OHS, ' 
NAPRALERT. NIOSHTIC. PDLCOM*. PIRA, PROMT, RTECS* , SPECINFO, SYNTHLINE. 
TOXCENTER. TULSA, ULIDAT, USPAT2, USPATFULL. VTB 

(*File contains numerically searchable property data) 
Other Sources: DSL**. EINECS**. TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

8324 REFERENCES IN FILE CA (1957 TO DATE) 
1582 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
8339 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
1 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 
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L5 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 

RN 110-02-1 REGISTRY 

CN Thiophene (8CI. 9CI) (CA INDEX NAME) 

OTHER NAMES: 

CN CP 34 

CN Divinylene sulfide 

CN Furan, thio- 

CN Huile H50 

CN Huile HSO 

CN Thiacyclopentadiene 

CN Thiaphene 

CN Thiofuran 

CN Thiofurfuran 

CN Thiol e 

CN Thiophen 

CN Thiotetrole 

FS 3D CONCORD 

DR 8014-23-1 

MF C4 H4 S . 

CI COM, RPS 

LC STN Files: ADISNEWS, AGRICOLA, ANABSTR , AQUIRE, BEILSTEIN*, BIOBUSINESS, 
BIOSIS. BIOTECHNO. CA. CABA, CAOLD, CAPLUS, CASREACT, CBNB, CEN. 
CHEMCATS. CHEMINFORMRX. CHEMLIST, CHEMSAFE. CIN, CSCHEM. CSNB, DETHERM*. 
DIPPR*, EMBASE, ENCOMPLIT, ENC0MPLIT2, ENCOMPPAT, ENC0MPPAT2, GMELIN*. 
HODOC*, HSDB* , IFICDB. IFIPAT, IFIUDB, IPA, MRCK*, MSDS-OHS, NAPRALERT, 
NIOSHTIC. PDLCOM*. PIRA, PROMT, RTECS* , SPECINFO, SYNTHLINE, TOXCENTER, 
TULSA, ULIDAT, USPAT2, USPATFULL, VTB 

(*File contains numerically searchable property data) 
Other Sources: DSL**. EINECS**, TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 




♦♦PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



9923 REFERENCES IN FILE CA (1957 TO DATE) 

1321 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

9944 REFERENCES IN FILE CAPLUS (1957 TO DATE) 



4 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



Print selected from Online session Page 1 06/18/2003 

L6 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 
RN 2171-74-6 * REGISTRY 

CN l,3-Benzodioxol-2-one (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Carbonic acid, cyclic o-phenylene ester (7CI, 8CI) 
CN Carbonic acid, o-phenylene ester (6CI) 
OTHER NAMES: 

CN Catechol cyclic carbonate 

CN o- Phenyl ene carbonate 
CN Pyrocatechol carbonate 
FS 3D CONCORD 
MF C7 H4 03 
CI COM 

LC STN Files: BEILSTEIN*. CA, CAOLD. CAPLUS, CASREACT, CHEMCATS, 

CHEMINFORMRX, CHEMLIST, HODOC*. IFICDB, IFIPAT. IFIUDB, SPECINFO, 
TOXCENTER, USPATFULL 
(*File contains numerically searchable property data) 
Other Sources: EINECS**. NDSL**, TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 




**PR0PERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



82 REFERENCES IN FILE CA (1957 TO DATE) 

83 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
4 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



Print selected from Online session Page 1 06/18/2003 

L7 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 
RN 4427-96-7 REGISTRY 

CN l.3-D1oxolan-2-one. 4-ethenyl- (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Carbonic acid, cyclic vinyl ethylene ester (6CI, 7CI, 8CI) 
OTHER NAMES: 

CN 4-Ethenyl-l,3-dioxolan-2-one 
CN 4-Vinyl-1.3-dioxolan-2-one 
CN Vinyl ethylene carbonate 

FS 3D CONCORD 
DR 140237-51-0 
MF C5 H6 03 
CI COM 

LC STN Files: BEILSTEIN*. CA. CAOLD. CAPLUS, CASREACT, CHEMCATS. CHEMLIST. 
DETHERM*. USPAT2, USPATFULL 
(*File contains numerically searchable property data) 



0^°- v ^CH=CH2 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



61 REFERENCES IN FILE CA (1957 TO DATE) 

62 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
3 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



Print selected from Online session Page 1 06/18/2003 

L8 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 
RN 96-49-1 REGISTRY 

CN 1.3-Dioxolan-2-one (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Carbonic acid, cyclic ethylene ester (6CI, 8CI) 
OTHER NAMES: 

CN Cyclic ethylene carbonate 
CN Ethylene carbonate 

CN Ethylene glycol carbonate 

CN Glycol carbonate 

CN Jeffsol EC 

CN Texacar EC 

FS . 3D CONCORD 

MF C3 H4 03 

CI COM 

LC STN Files: AGRICOLA, ANABSTR. AQUIRE, BEILSTEIN*. BIOBUSINESS, BIOSIS. 
BIOTECHNO, CA, CANCERLIT, CAOLD, CAPLUS, CASREACT, CBNB. CEN, CHEMCATS. 
CHEMINFORMRX, CHEMLIST, CHEMSAFE. CIN, CSCHEM, CSNB, DETHERM*. DIPPR*. 
EMBASE, ENCOMPLIT, ENCOMPLIT2, ENCOMPPAT. ENC0MPPAT2, GMELIN*. HODOC*. 
HSDB* , IFICDB, IFIPAT., IFIUDB. MEDLINE, MSDS-OHS. NIOSHTIC, PDLCOM*. 
PIRA, PROMT, RTECS* , SPECINFO. SYNTHLINE, TOXCENTER, TULSA. USPAT2 , 
USPATFULL , VTB 

(*File contains numerically searchable property data) 
Other Sources: DSL**. EINECS**. TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



6022 REFERENCES IN FILE CA (1957 TO DATE) 
176 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

6049 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
141 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



Print selected from Online session Page 1 06/18/2003 

L9 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 
RN 96-48-0 REGISTRY 

CN 2(3H)-Furanone, dihydro- (8CI. 9CI) (CA INDEX NAME) 

OTHER NAMES: 

CN . gamma. -BL ' 

CN .gamma. -But a lactone 

CN .gamma. -Butyrolactone 

CN . gamma . -Butyryl 1 act one 

CN . gamma .'-Hydroxy butyric acid lactone 

CN 1,4-Butanolide 

CN l-Oxacyclopentan-2-one 

CN 2,3,4,5-Tetrahydro-2-furanone 

CN 2-Oxolanone 

CN 2-0xotetrahydrofuran 

CN 4,5-Dihydro-2(3H)-furanone 

CN 4-Butanolide 

CN 4-Deoxytetronic acid 

CN 4-Hydroxybutanoic acid lactone 

CN 4-Hydroxybutyric acid lactone 

CN Butanoic acid, 4-hydroxy-, .gamma. -lactone 

CN Butyric acid lactone 

CN Butyrolactone 

CN Di hydro-2(3H) - f uranone 

CN NIH 10540 

CN Paint Clean G 

CN Tetrahydro- 2- f uranone 

FS 3D CONCORD 

DR 187997-16-6 

MF C4 H6 02 

CI COM 

LC STN Files: ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR , AQUIRE, BEILSTEIN*, 
BIOBUSINESS, BIOSIS. BIOTECHNO, CA, CANCERLIT, CAOLD. CAPLUS, CASREACT, 
CBNB, CEN, CHEMCATS. CHEMINFORMRX, CHEMLIST, CHEMSAFE. CIN. CSCHEM, 
CSNB, DDFU, DETHERM*, DIOGENES, DIPPR*. DRUGU. EMBASE, ENCOMPLIT, 
ENC0MPLIT2, ENCOMPPAT, ENC0MPPAT2 , GMELIN*, HODOC*. HSDB*. IFICDB, 
IFIPAT, IFIUDB, IPA, MEDLINE. MRCK*. MSDS-OHS, NAPRALERT, NIOSHTIC, 
PDLCOM*. PIRA. PROMT, RTECS* , SPECINFO. SYNTHLINE, TOXCENTER, TULSA, 
ULIDAT, USPAT2, USPATFULL, VTB 

(*File contains numerically searchable property data) > 
Other Sources: DSL**, EINECS**. TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 



PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 
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7356 REFERENCES IN FILE CA (1957 TO DATE) 

206 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
7367 REFERENCES IN FILE CAPLUS (1957 TO DATE) 
37 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



'/ Searching PAJ 



$1 /f^/Magelof: 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 09-045339 
(43)Date of publication of application : 14.02.1997 



(51)lnt.CI. 



H01H 6/16 
H01M 10/40 



(21) Application number : 07-212880 (71)Applicant : SANYO ELECTRIC CO LTD 

(22) Date of filing: 28.07.1995 (72)lnventor : JINNO MARUO 

UEHARA MAYUMI 
YANAI ATSUSHI 
NISHIO KOJI 
SAITOTOSHIHIKO 

c:: ;; 

(54) LITHIUM BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium battery by which reduction in battery 
capacity by self-discharge is hardly caused and which is excellent in a preserving 
characteristic. 

SOLUTION: A lithium battery is formed by using lithium as a negative electrode active 
material, a manganese oxide as a positive electrode active material and a nonaqueous 
solvent as a solvent of electrolyte. At least an ethylene carbonate is used as a solvent of the 
electrolyte, and a material by combining one kind or plural kinds of chain monoether, chain 
triether, chain tetraether, ring ether, chain cabonic ester, lactone, 3-propyl sydnone and 
benzene, is added by 1 to 20 volume % as an additional solvent. Trifluoromethane sulfonic 
acid lithium UCF3S03 or hexafluorophosphric acid lithium LiPF6 is used as a salute in the 
electrolyte. 
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* NOTICES*. 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While using a lithium for a negative-electrode active material and using a manganic acid ghost 
for a positive active material In the lithium cell which used the non-drainage system solvent for the 
solvent of the electrolytic solution, while using ethylene carbonate for the solvent of the above- 
mentioned electrolytic solution at least 1-20 volume % addition of one sort or the thing combined two or 
more sorts of the chain-like monochrome ether, chain-like triether, the chain-like tetrapod ether, cyclic 
ether, a chain-like carbonate, lactone, 3 -propyl sydnone, and benzene is done as an addition solvent. 
Moreover, it is trifluoromethane sulfonic-acid lithium LiCF3 S03 to the solute in the above-mentioned 
electrolytic solution. Or hexafluoro phosphoric-acid lithium LiPF6 Lithium cell characterized by using. 
[Claim 2] The lithium cell characterized by adding the solvent which combined any one sort of 1 and 2- 
dimethoxyethane, propylene carbonate, and butylene carbonate, or two or more sorts other than the 
above-mentioned ethylene carbonate and the above-mentioned addition solvent as a solvent of the 
aforementioned electrolytic solution in the lithium cell indicated to the claim 1 . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention uses a lithium for a negative-electrode 
active material, and uses a manganic acid ghost for a positive active material, the lithium cell which 
used the non-drainage system solvent for the solvent of the electrolytic solution is started, and self- 
discharge is especially related with the lithium cell which there were and was excellent in the 
preservation property. [ few ] 
[0002] 

[Description of the Prior Art] From the former, it is manganese dioxide Mn02 to a positive active 
material about a lithium in a negative-electrode active material. It uses. The lithium cell which used the 
non-drainage system solvent for the solvent of the electrolytic solution is known, as such a lithium cell 
From the point which oxidizes the front face of the lithium used for a negative electrode, and forms the 
stable thin protective coating of ion conductivity, as a solvent of the electrolytic solution generally non- 
proton nature organic solvents, such as ethylene carbonate and propylene carbonate, use it ~ having ~ 
moreover - as the solute of the electrolytic solution ~ hoe lithium fluoride LiBF4 Lithium perchlorate 
LiC104 etc. it was used 

[0003] However, in the conventional lithium cell, manganese dioxide used for the positive electrode 
reacted gradually with the above-mentioned electrolytic solution, and decomposed, the so-called self- 
discharge arose, and when saved for a long time, there was a problem that cell capacity fell greatly. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to solve the 
above problems in a lithium cell, when a manganic acid ghost is especially used for a positive active 
material, it lessens that this manganic acid ghost reacts with the electrolytic solution as mentioned 
above, and carries out self-discharge, and when saved for a long time, it aims at offering the lithium cell 
excellent in the preservation property which is not things that cell capacity decreases greatly. 
[0005] Here, in order that this invention person etc. may suppress that the manganic acid ghost which is 
a positive active material reacts with the electrolytic solution, and carries out self-discharge, he repeats 
research about the material of the solvent used for the electrolytic solution, and a solute, and came to 
complete this invention. 
[0006] 

[Means for Solving the Problem] In order to solve the above technical problems in this invention, while 
using a lithium for a negative-electrode active material and using a manganic acid ghost for a positive 
active material In the lithium cell which used the non-drainage system solvent for the solvent of the 
electrolytic solution, while using ethylene carbonate for the solvent of the above-mentioned electrolytic 
solution at least 1-20 volume % addition of one sort or the thing combined two or more sorts of the 
chain-like monochrome ether, chain-like triether, the chain-like tetrapod ether, cyclic ethe r, a chain-like 
carbonate, lactone, 3 -propyl sydnone, and benzene is done as an addition solvent. Moreover, it is 
trifluoromethane sulfonic-acid lithium LiCF3 S03 to the solute in the above-mentioned electrolytic 
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invention is not limited to what was shown in the following example, and can be suitably changed in the 
range which does not change the summary. 

[0014] (Examples 1-5 and examples 1-5 of comparison) It was made to make only the kind of 
electrolytic solution used for a lithium cell change in these examples and the example of comparison. 
[0015] the carbon which is this manganese dioxide and an electric conduction agent using the 
manganese dioxide powder calcinated at 375 degrees C as a [production of positive electrode] positive 
active material, and the polytetrafluoroethylene which is a binder ~ Mn02 : carbon: — the weight ratio 
of binder =80: 10: 10 — mixing -- a positive electrode — the mixture was obtained and this positive 
electrode - pressurization molding of the mixture was carried out and the disk-like positive electrode 
was produced In addition, the stainless steel network (SUS304) was used as a positive-electrode charge 
collector. 

[0016] The negative electrode which pierces [production of negative electrode] lithium rolled plate, and 
consists of a metal lithium board of a circle configuration was produced, and the negative-electrode 
charge collector was attached in this negative electrode. In addition, the stainless steel network 
(SUS304) was used as this negative-electrode charge collector. 

[0017] [Manufacture which is the electrolytic solution] In the example and the example of comparison 
of these While making it mix by the volume ratio which shows ethylene carbonate (EC), 1 and 2- 
dimethoxy ethane (DME), and the gamma -butyrolactone ( g amma-BL ) of the addition solvent shown by 
this invention in the following table 1 as a solvent in the electrolytic solution It is trifluoromethane 
sulfonic-acid lithium LiCF3 S03 shown in this invention as the solute. As it was used and the 
concentration of this solute became 1 mol/l, respectively, each electrolytic solution was prepared. 
[0018] In producing each lithium cell of [production of a lithium cell], examples 1-5, and the examples 
1-5 of comparison, the coin type lithium cell which became 2.5mm in the diameter of 20mm and 
thickness using the positive electrode, the negative electrode, and each electrolytic solution which were 
produced as mentioned above, respectively was produced. 

[0019] It is made to hold in this lithium cell here in the cell case 4 which positive-electrode can 4a and 
negative-electrode can 4b form through the separator 3 into which each electrolytic solution was 
infiltrated between the positive electrodes 1 and negative electrodes 2 which were produced as 
mentioned above as shown in drawing 1 . While connecting a positive electrode 1 to positive-electrode 
can 4a through the positive-electrode charge collector 5, 1 a negative electrode 2 is connected to negative- 
electrode can 4b through the negative-electrode charge collector 6. This positive-electrode can 4a and 
negative-electrode can 4b are electrically insulated with the insulating packing 7, and the chemical 
energy produced inside this cell is taken out from the ends child of positive-electrode can 4a and 
negative-electrode can 4b to the exterior as electrical energy. 

[0020] The service capacity Q0 immediately after producing a cell, respectively about each lithium cell 
of [measurement of the rate of self-discharge] next the examples 1-5 produced as mentioned above, and 
the examples 1-5 of comparison and the service capacity Ql after saving the produced cell for two 
months at 80 degrees C were measured, by the following formula, it asked for the rate of self-discharge 
in each lithium cell, and the result was shown according to the following table 1 . 
Rate of self-discharge (%) = 1 OOx (1 -Q 1/Q0) 
[0021] 
[Table 1] 
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solution. Or hexafluoro phosphoric-acid lithium LiPF6 It uses. 

[0007] Having used ethylene carbonate at least as a solvent in the electrolytic solution here The front 
face of the alloy which carries out occlusion discharge of the metal lithium used for a negative electrode 
by this ethylene carbonate or the lithium oxidizes. In order to be because the stable thin protective 
coating of ion conductivity is formed in these front faces and the self-discharge in a negative electrode is 
suppressed by this and to suppress the self-discharge in a negative electrode further, It is more desirable 
to make the solvent which combined any one sort of 1 and 2-dime^xyethane^propylene carbonate, and 
butylene carbonate or two or more sorts other than this ethylene carbonate add. "* 
[0008] In addition, the metallic oxide and carbon material other than the alloy which carries out 
occlusion discharge of the above-mentioned metal lithium and the lithium ion as a negative electrode 
which makes a lithium an active material are used. A lithium ion and as occlusion and an alloy to emit 
For example, lithium alloys, such as Li -aluminum, Li -In, Li-Sn, Li-Pb, Li-Bi, Li-Ga, Li-Sr, Li-Si, Li-Zn, 
Li-Cd, Li-calcium, and Li-Ba as a metallic oxide -- Fe 203, Ti02, Nb 203, and W03 etc. - as a carbon 
material, a natural graphite, an artificial graphite, amorphous carbon, etc. can be used, for example 
[0009] Moreover, the solvent using ethylene carbonate is received. While making one sort or the thing 
combined two or more sorts of the chain-like monochrome ether, chain-like triether, the chain-like 
tetrapod ether, cyclic ether, a chain-like carbonate, lactone, 3 -propyl sydnone, and benzene add as an 
addition solvent as mentioned above The trifluoromethane sulfonic-acid lithium or the hexafluoro 
phosphoric-acid lithium was used as a solute, because the reaction of the electrolytic solution to the 
manganic acid ghost which is a positive active material was suppressed by the synergism of ethylene 
carbonate, these addition solvents, and a solute. In addition, although it is not clear about these 
synergisms, according to experiential learning, such as this invention person, the stable protective 
coating of ion conductivity is formed in the front face of a manganic acid ghost of ethylene carbonate, 
an above-mentioned addition solvent, and an above-mentioned solute, and it is thought that a reaction 
with the electrolytic solution is suppressed by this. 

[0010] Moreover, the amount of the above-mentioned addition solvent was made into 1-20 volume % 
for the property of a lithium cell falling with these addition solvents, when the amount increased more 
than 20 volume %, while fully being unable to suppress the reaction of the electrolytic solution to a 
manganic acid ghost but becoming easy to produce self-discharge, if there are few the amounts than 1 
volume %. 

[001 1] As the chain-like monochrome ether used as the above-mentioned addition solvent here 
Diethylether, n-butyl methyl ether, an isopropyl ether, a methylphenyl ether, etc. for example, as; chain- 
like triether A diethylene-glycol wood ether, diethylene-glycol diethylether, trimethoxy methane, 
TORIETOKISHI methane, etc. for example, as the; chain-like tetrapod ether Tetramethyl ortho 
carbonate, 1, 1 and 3, 3 -tetrapod ethoxy propane, etc. for example, as: .cyclic ether F,o r_example^ 
tetrahydrofuran, 2-methyl tetrahydrofuran, a furan, 2-methyl furan, a dioxolane, 2-methyl dioxolane, 4- 
methyl dioxolane, etc. as a; chain-like carbonate For example, a dimethyl carbonate, an ethyl-carbonate 
methyl, diethyl carbonate, carbonic acid methylpropyl, etc. can be used, for example for gamma- 
butyrolactone, gamma-valerolactone, beta-butyrolactone, beta-PUROPIRO lactone, delta-valerolactone, 
etc. as; lactone. 
[0012] 

[Function] In the lithium cell in this invention, while using ethylene carbonate at least as a solvent in the 
electrolytic solution Addition solvents, such as the aforementioned chain-like monochrome ether, 1-20 
volume % addition Since it carried out and the trifluoromethane sulfonic-acid lithium or the hexafluoro 
phosphoric-acid lithium was further used for the solute, The reaction of the electrolytic solution to a 
manganic acid ghost is suppressed by these synergisms as mentioned above, and when self-discharge 
stops being able to happen easily and being saved for a long time, the fall of cell capacity decreases. 
[0013] 

[Example] While giving an example and explaining the lithium cell of this invention concretely 
hereafter, the example of comparison is given and it is shown clearly that the self-discharge in the 
lithium cell concerning the example of this invention decreases. In addition, the lithium cell in this 
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[0022] It is LiCF3 S03 to the solute of the electrolytic solution so that clearly from this result. While 
using, each lithium cell of the examples 1-5 which added the gamma-butyrolactone which is an addition 
solvent together with ethylene carbonate as the solvent in the range of 1 - 20 volume % did not add 
gamma-butyrolactone, there were too few the amounts, and the rate of self-discharge was very low 
compared with each lithium cell of the examples 1-5 of comparison which are. 
[0023] In these examples of comparison (Examples 6-9 of comparison) It is made not to use ethylene 
carbonate for the solvent in the electrolytic solution, as the solvent It is made to mix propylene carbonate 
(PC), butylene carbonate (BC), and Above DME and gamma-BL by the volume ratio shown in the 
following table 2. about except [ it ] While producing each lithium cell like the above-mentioned case, it 
asked for the rate of self -discharge of each lithium cell, and the result was shown according to Table 2. 
[0024] ' 
[Table 2] 
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[0025] It sets to the lithium cell of the examples 6-9 of comparison which did not use ethylene carbonate 
ethylene for the solvent in the electrolytic solution so that clearly from this result, and is LiCF3 S03 to 
the solute of the electrolytic solution. While using, even if it 10 volume % Was the case where it added, 
compared with the lithium cell of each above-mentioned example, the rate of self-discharge was very 
high about gamma-butyrolactone. 
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[0026] In the thing of these examples and the example of comparison (An example 6 and examples 10- 
14 of comparison) While making it mix EC, PC, above-mentioned BC and DME, and above-mentioned 
gamma-BL by the volume ratio shown in the following table 3 as a solvent of the electrolytic solution 
aforementioned LiCF3 S03 as a solute of the electrolytic solution Hexafluoro phosphoric-acid lithium 
LiPF6 which was changed and was shown in this invention It is made to use and alike other than this 
therefore As it was the above, while producing each lithium cell, it asked for the rate of self-discharge of 
each lithium cell, and the result was shown according to Table 3. 
[0027] 
[Table 3] 
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BC : DME : y -B L=4 5 : 4 5 : 1 0 


2 i 
1 8 
1 7 
1 6 
1 5 


LIPFj 



[0028] Consequently, LiPF6 shown in the solute of the electrolytic solution by this invention When it 
uses, it is LiCF3 S03 to a solute. Like the case where it uses, as a solvent of the electrolytic solution The 
lithium cell of the example 6 which added gamma-butyrolactone in the range of 1 - 20 volume % 
together with ethylene carbonate Gamma-butyrolactone was not added to a solvent and the rate of self- 
discharge was very low compared with each lithium cell of the examples 10-14 of comparison which did 
not use ethylene carbonate. 

[0029] In these examples of comparison (Examples 15-18 of comparison) While making the solvent of 
the electrolytic solution mix EC, above-mentioned DME, and above-mentioned gamma-BL by the 
volume ratio shown in the following table 4 They are above-mentioned LiCF3 S03 shown by this 
invention as the solute, and LiPF6. The solute of an except is used, the examples 15 and 16 of 
comparison setting - a solute - LiBF4 the examples 17 and 18 of comparison -- setting -- a solute -- 
LiAlC14 It is made to use and alike other than this therefore As it was the above, while producing each 
lithium cell, it asked for the rate of self-discharge of each lithium cell, and the result was shown 
according to Table 4. 
[0030] 
[Table 4] 
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[0031] LiCF3 S03 shown in the solute of the electrolytic solution by this invention so that clearly from 
this result LiPF6 LiBF4 of an except LiAlC14 When what added gamma-butyrolactone to the solvent of 
the electrolytic solution in the range of 1 - 20 volume % together with ethylene carbonate when it used 
was used, the rate of self-discharge was very high compared with the thing of an example. 
[0032] In the thing of these examples and the example of comparison (Examples 7 and 8 and examples 
19-22 of comparison) While using EC, above-mentioned PC and DME, and above-mentioned gamma- 
BL for the solvent of the electrolytic solution by the volume ratio shown in the following table 5 As a 
solute, it is above-mentioned LiCF3 S03. By making it use and other than this being alike therefore, as 
it was the above, while producing each lithium cell, it asked for the rate of self-discharge in each lithium 
cell, and the result was shown according to Table 5. 
[0033] 
[Table 5] 
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[0034] Gamma-butyrolactone is added in the range of 1 - 20 volume % together with ethylene carbonate 
as a solvent in the electrolytic solution so that clearly from this result. Or it sets to the lithium cell of the 
examples 7 and 8 which added 1 and 2-dimethoxy ethane and butylene carbonate, further 1, 2- 
dimethoxyethane, and propylene carbonate ~ When the rate of self-discharge is still lower than the 
lithium cell in each aforementioned example and these mixed solvents were used, it became clear that it 
is more effective. 

[0035] On the other hand, in each lithium cell of the examples 19-22 of comparison which contain 
neither gamma-butyrolactone nor ethylene carbonate, the rate of self-discharge was high compared with 
the thing of each example.' ^ 

[0036] In these examples (Examples 9-35) While using above-mentioned EC and above-mentioned 
DME for the solvent in the electrolytic solution, the kind of addition solvent which this is made to add 
instead of aforementioned gamma-BL The lactone sho wniiifollowing Table 6-8 which is other 
^addition sol vents shown in this i ndention, Jthej :hain-like monochrome-ether, chain-like triether, the 
chain-like tetrapod ether, cyclic ether, a chain-like carbonate, 3-propyl sydnone, and benzene are mixed 
by the volume ratio shown in this **, respectively. Moreover, as a solute, it is aforementioned LiCF3 
S03. By using it and other. than this being alike therefore, as it was the above, while producing each 
lithium cell, it asked for the rate of self-discharge of each lithium cell, and the result was shown 
according to Tablej5_r_8. 
[0037] 
[Table 6] 
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[0038] 
[Table 7] 
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[0039] 
[Table 8] 
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[0040] In these examples (Examples 36-37) While using above-mentioned EC and above-mentioned 
DME for the solvent in the electrolytic solution, as an addition solvent_which_this is made to add It is^ 
made to mix by the volume ratio which shows twcTkinds of addition solvents in this **, as shown in the 
following table 9, and is aforementioned OCF3S03 as a solute. It is used, about except [ it ] As it was 
the above, while producing each lithium cell, it asked for the rate of self-discharge of each lithium cell, 
and the result was shown according to Table 9. 
[0041] 
J{ [Table 9] 
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[0042] Even if it was the case where two kinds were used combining the aforementioned addition 
solvent so that clearly from this result, in each lithium cell of the examples 36 and 37 which have these 
volume %s in the range of 10 - 30 volume %, the rate of self-discharge was falling remarkably like each 
above-mentioned example compared with the thing of each example of comparison. 
[0043] (Examples 38-41 and examples 23-26 of comparison) While mixing EC, above-mentioned PC 
and above-mentioned DME, and gamma-BL by the volume ratio shown in the following table 10 as a 
solvent in the electrolytic solution in the thing of these examples and the example of comparison, as a 
solute, it is aforementioned LiCF3 S03. ****** To moreover, the negative electrode in the above- 
mentioned lithium cell The Li-aluminum alloy which aluminum contained 1% of the weight in the 
lithium, the Li-Sn alloy which tin contained 1% of the weight in the lithium, the Li-In alloy which the 
indium contained 1% of the weight in the lithium, and the Li-Pb alloy which lead contained 1% of the 
weight in the lithium are used. By other than this being alike therefore, as it was the above, while 
producing each lithium cell, it asked for the rate of self-discharge of each lithium cell, and the result was 
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[0044] 

[Table 10] 
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[0045] Consequently, it also sets, when a lithium alloy is used for a negative electrode, and it is LiCF3 
S03 of the above [ solute / of the electrolytic solution ]. While using, as for each lithium cell of the 
examples 38-41 which added the gamma-butyrolactone which is an addition solvent together with 
ethylene carbonate to the solvent in the range of 1 - 20 volume %, compared with each lithium cell of 
the examples 23-26 of comparison which did not add gamma-butyrolactone, the rate of self-discharge 
had become very low. 

[0046] In addition, although the example which used the metal lithium and the lithium alloy for the 
negative electrode was only shown in the above-mentioned example It is also possible to use for a 
negative electrode the metallic oxide which carries out occlusion discharge of the lithium ion, and a 
carbon material, and the almost same result as the thing of each above-mentioned example is obtained 
also in this case, as an addition solvent Even if it makes the combination change using the lactone except 
having been shown in each above-mentioned example, the chain-like monochrome ether, chain-like 
triether, the chain-like tetrapod ether, cyclic ether, and a chain-like carbonate, the almost same result is 
obtained. 
[0047] 

[Effect of the Invention] As explained in full detail above, while using ethylene carbonate at least as a 
solvent in the electrolytic solution in this invention in the lithium cell which used the manganic acid 
ghost for the positive active material Addition solvents, such as the aforementioned chain-like 
monochrome ether, 1-20 volume % addition Since it carried out and the trifluoromethane sulfonic-acid 
lithium or the hexafluoro phosphoric-acid lithium was further used for the solute, The self-discharge in a 
lithium cell is suppressed, when saved for a long time, reduction of cell capacity decreases, and a lithium 
cell with a sufficient preservation property came to be obtained. 



[Translation done.] 
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a solvent and an organic solvent, separator and outer can. 

DETAILED DESCRIPTION - A non-aqueous electrolyte cell comprises a 
negative electrode with lithium as active material, positive electrode, non- 
aqueous electrolyte containing a solvent and an organic solvent, separator and 
outer can. The organic solvent is 1 or more compounds of formula (I), and a 
collector applied as the positive electrode and a portion of the outer can in 
contact with the electrolyte on the side of the positive electrode are composed of 
a valve metal or its alloy. 

R1-A-R2(l) 

R1, R2 = independently alkyl, optionally halogenated alkyl, or aryl optionally 
substituted by alkyl or halo; 

R1 and R2 can be linked through -A- to form a cyclic structure with an 
unsaturated bond; 
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-0-S(=0)-0- (II) -S(=0)2- (III) -S(=0)2-0- (IV) -OS(=0)2-0- (V) 

USE - The non-aqueous electrolyte cell can be used as a secondary battery 
(claimed), and in electrical products and energy storage devices. 

ADVANTAGE - The cell exhibits excellent low-temperature characteristics, long- 
term stability and safety, as well as cycle characteristics. 

DESCRIPTION OF DRAWING(S) - The drawing shows the structure of a non- 
aqueous electrolyte cell. 

Positive electrode 1 

Negative electrode 2 

Outer can 3 

Sealing plate 4 

Separator 5 

Al foil 6 

Gasket 7 

Positive / negative electrode collector 8/9 

CHOSEN- Dwg.1/6 
DRAWING: 

TITLE-TERMS: NON AQUEOUS ELECTROLYTIC CELL USEFUL 

SECONDARY BATTERY CLAIM 

DERWENT-CLASS: E1 9 L03 X16 

CPI-CODES: E07-B01; E07-C; E10-A09A; L03-E01C; L03-E03; 
EPI-CODES: X16-B01F; X16-E02; 

CHEMICAL- Chemical Indexing M3 *01* Fragmentation Code C316 F011 F018 
CODES: F213 KO K4 K441 M280 M320 M413 M510 M521 M530 M540 

M781 M904 M905 M910 Q454 Q615 R023 Specfic Compounds 

01076K01076U Registry Numbers 1076U 
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Chemical Indexing M3 *02* Fragmentation Code C216 F012 F310 
KO K4 K441 L9 L970 L999 M280 M320 M413 M510 M521 M530 
M540 M781 M904 M905 Q454 Q615 R023 Ring Index 00105 
Specfic Compounds A083CK A083CU 

Chemical Indexing M3 *03* Fragmentation Code C316 F012 F018 
F310 KO K4 K441 L9 L970 M280 M320 M413 M510 M521 M530 
M540 M781 M904 M905 Q454 Q615 R023 Ring Index 00131 
Specfic Compounds 15967K 15967U 

Chemical Indexing M3 *04* Fragmentation Code C216 K0 K4 
K423 M210 M211 M272 M282 M320 M416 M620 M781 M904 
M905 Q454 Q61 5 R023 Specfic Compounds A083GK A083GU 

Chemical Indexing M3 *05* Fragmentation Code G001 G002 
G01 0 G01 1 G01 2 G01 3 G01 9 G020 G021 G022 G029 G040 
G100 G111 G221 G299 H600 H608 H641 H642 H643 H681 H682 
H683 H689 K0 K4 K421 M121 M122 M124 M148 M210 M211 
M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 
M225 M226 M231 M232 M233 M240 M272 M280 M281 M282 
M311 M312M313M314M315M316M320 M321 M322 M331 
M332 M333 M334 M340 M342 M343 M344 M362 M391 M392 
M414 M416 M510 M520 M531 M532 M540 M620 M781 M904 
M905 Q454 Q615 R023 Markush Compounds 200002-631 01 -K 
200002-631 01 -U 

Chemical Indexing M3 *06* Fragmentation Code C316 G001 
G002 G01 0 G01 1 G01 2 G01 3 G01 9 G020 G021 G022 G029 
G040 G100 G111 G221 G299 H600 H608 H641 H642 H643 H681 
H682 H683 H689 K0 K4 K442 M121 M122 M124 M142 M210 
M211 M212M213M214M215M216M220 M221 M222 M223 
M224 M225 M226 M231 M232 M233 M240 M271 M280 M281 
M282 M311 M312M313M314M315M316M320 M321 M322 
M331 M332 M333 M334 M340 M342 M343 M344 M362 M391 
M392 M414 M416 M510 M520 M531 M532 M540 M620 M781 
M904 M905 Q454 Q615 R023 Markush Compounds 200002- 
631 02-K 200002-631 02-U 

Chemical Indexing M3 *07* Fragmentation Code G001 G002 
G01 0 G01 1 G01 2 G01 3 G01 9 G020 G021 G022 G029 G040 
G100 G111 G221 G299 H600 H608 H641 H642 H643 H681 H682 
H683 H689 K0 K4 K432 M121 M122 M124 M147 M210 M21 1 
M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 
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M225 M226 M231 M232 M233 M240 M271 M272 M280 M281 
M282M311 M312M313M314M315M316M320M321 M322 
M331 M332 M333 M334 M340 M342 M343 M344 M362 M391 
M392 M414 M416 M510 M520 M531 M532 M540 M620 M781 
M904 M905 Q454 Q615 R023 Markush Compounds 200002- 

63103- K 200002-631 03-U 

Chemical Indexing M3 *08* Fragmentation Code C216 G001 
G002 G010G011 G012G013G019G020 G021 G022 G029 
G040 G100 G111 G221 G299 H600 H608 H641 H642 H643 H681 
H682 H683 H689 K0 K4 K423 M121 M122 M124 M148 M210 
M211 M212M213M214M215M216M220M221 M222 M223 
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(54) NONAQUEOUS ELECTROLYTE BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve low 
temperature characteristics and long-term stability, and 
also a cycle characteristic in the case of a secondary 
battery by including at least one kind of sulfur containing 
organic compounds in an organic solvent an using a 
valve metal or its alloy for the material of a contact part 
with an electrolyte on a positive electrode collector and 
the positive electrode side of an external can. 
SOLUTION: A compound used for an organic solvent is 
shown as R1-A-R2 where each of R1 and R2 is 
independently an alkyl group which may be substituted 
by an aryl group or a halogen atom, or an aryl group 
which may be substituted by an alkyl group or a halogen 
atom, or R1 and R2 are so combined together as to form 

a cyclic structure together with -A-, which may include an unsaturated bond, and A has a 
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structure illustrated in either of the formulas. For a valve metal or its alloy used for a positive 
electrode collector or the like, Al, Ti, Zr, Hf, Nb, Ta and an alloy containing those metals can 
be designated as an example. In particular, Al and its alloy are preferable because they have 
high energy density due to light weight. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electolyte cell characterized by the quality of the material of the charge 
collector used for the aforementioned positive electrode as the aforementioned organic solvent in the 
nonaqueous electolyte cell equipped with the nonaqueous electolyte which consists of the negative 
electrode which makes a lithium an active material, a positive electrode, a solute, and an organic solvent, 
separator, and the outside can, including the compound expressed with a formula (1) at least one kind, 
and the quality of the material for a wetted part with the electrolytic solution by the side of the positive 
electrode of the can outside the above being a valve metal or its alloy. 
[Formula 1] Rl -A-R2 (1) 

(Among a formula, Rl and R2 express the aryl group which may be replaced respectively independently 
by the alkyl group which may be replaced by the aryl group or the halogen atom, the alkyl group, or the 
halogen atom, or Rl and R2 form the cyclic structure which may join together mutually and may include 
the unsaturated bond with -A-, and A has the structure expressed with either of formula (2) - (5)) 
[Formula 2] 

-O-S-O- (2) 

II 

O 

O 
II 

-S- (3) 
II 

O 

o 

-S-O- (4) 

II 

o 
o 

II 

-O-S-O- (5) 
II 

o 

[Claim 2] It sets at an aforementioned ceremony (1) and is Rl. And R2 It is the alkyl group of the 
carbon numbers 1-4 which may be replaced by the phenyl group or the halogen atom, or the phenyl 
group which may be replaced by the halogen atom, or is Rl respectively independently. R2 is a 
nonaqueous electolyte cell according to claim 1 characterized by forming the cyclic structure which may 
join together mutually and may include the unsaturated bond with -A-. 
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[Claim 3] The nonaqueous electolyte cell according to claim 1 or 2 characterized by being chosen from 
the group which the aforementioned valve metal or its alloy becomes from the alloy containing 
aluminum, Ti, Zr, Hf, Nb, Ta, and these metals. 

[Claim 4] The nonaqueous electolyte cell according to claim 3 by which the aforementioned valve metal 
or its alloy is characterized by being aluminum or aluminum alloy. 

[Claim 5] The nonaqueous electolyte cell according to claim 1 to 4 characterized by including one or 
more material chosen from the group which the aforementioned negative electrode becomes from the 
carbonaceous material which emits [ occlusion and ] a lithium, the metallic-oxide material which emits 
[ occlusion and ] a lithium, a lithium metal, and a lithium alloy. 

[Claim 6] The nonaqueous electolyte cell according to claim 1 to 5 characterized by including one or 
more material chosen from the group which the aforementioned positive electrode becomes from the 
lithium transition-metals multiple-oxide material which emits [ occlusion and ] a lithium, the transition- 
metals oxide material which emits [ occlusion and ] a lithium, and carbonaceous material. 
[Claim 7] The aforementioned solute LiC104, LiPF6, LiBF4, and LiCF3 S03, LiN (CF3 S02)2 and LiN 
(CF3 CF2 S02)2, LiN (CF3 S02) (C4 F9 S02) and LiC (CF3 S02)3 from -- nonaqueous electolyte cell 
according to claim 1 to 6 characterized by being one or more lithium salt chosen from the becoming 
group 

[Claim 8] The nonaqueous electolyte cell according to claim 1 to 7 by which the content of a compound 
expressed with the formula in the aforementioned organic solvent (1) is characterized by being 0.05 - 
100vol%. 

[Claim 9] The nonaqueous electolyte cell according to claim 1 to 8 by which solute concentration in the 
aforementioned nonaqueous electolyte is characterized by being 0.5-2.0 mols/1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a nonaqueous electolyte cell. 
Especially, a low-temperature property and long term stability are excellent, and in being a rechargeable 
battery, it relates with the nonaqueous electolyte cell of the high-energy density excellent in the cycle 
property. 
[0002] 

[Description of the Prior Art] The lithium cell with a high energy density attracts attention with 
lightweight-izing of an electric product in recent years, and the miniaturization. Moreover, the 
improvement of a cell property is also demanded with expansion of the application field of a lithium 
cell. As a solvent of the electrolytic solution of such a lithium cell, the non-drainage system organic 
solvent of carbonate, such as ethylene carbonate, propylene carbonate, diethyl carbonate, and gamma- 
butyrolactone, and ester is used. 

[0003] Also in these, propylene carbonate is a high dielectric constant solvent, often melts a lithium salt 
system solute (electrolyte), and has the performance which was excellent as a main solvent of the 
electrolytic solution ~ high conductivity is shown under low temperature. However, if propylene 
carbonate is used independently, the viscosity of the electrolytic solution will become high too much, 
and especially the electric discharge property in low temperature will fall remarkably. For this reason, 
although the mixed solvent which mixed 1 and 2-dimethoxyethane is used for propylene carbonate, as 
for 1 and 2-dimethoxyethane, the boiling point has a problem in a low sake in respect of long term 
stability or safety. 

[0004] Moreover, the rechargeable battery using propylene carbonate may be accompanied by problems, 
such as the generation of gas, depending on the kind of electrode material. For example, if various 
graphite system electrode material is used independently, or occlusion and the electrode material which 
may be emitted, and graphite system electrode material are mixed and a lithium is used as a negative 
electrode, in order that propylene carbonate may decompose violently on a graphite-electrode front face, 
it is known that occlusion and discharge of the smooth lithium to a graphite electrode cannot be 
performed (7 th International Symposium on Li Batteries, P259, 1995 years). 
[0005] Then, ethylene carbonate with comparatively few such decomposition reactions is used 
abundantly as a solvent of the electrolytic solution now. Since the congealing point is high compared 
with propylene carbonate (36.4 degrees C), ethylene carbonate is not used independently, and it mixes 
with hypoviscosity solvents, such as dialkyl carbonate, such as dimethyl carbonate and diethyl 
carbonate, dimethoxyethane, and a dioxolane, and it is used (a "functional material", the 15th volume, 
the April issue, the 48th page, 1995). However, if the boiling point generally adds a hypoviscosity 
solvent in large quantities a low sake, the vapor pressure in a cell will become high, and we are anxious 
about the fall of the safety by disclosure of a solvent. Moreover, as for a bird clapper, under low 
temperature, a problem has much solidification of the electrolytic solution, and lowness of conductivity. 
Under such a situation, the mixed solvent of ethylene carbonate and diethyl carbonate etc. is used for the 
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electrolytic solution for lithium secondary batteries. However, there is a problem that the cell using these 
electrolytic solutions of a cycle property is also inadequate. 

[0006] In order to improve these troubles, using an ape fight compound as a solvent is proposed (for 
example, JP,6-302336,A, JP,7- 122295, A, JP,8-96851 ,A, JP,9-120837,A, etc.). In these official reports, 
the electrolytic solution which used the ape fight compound has high conductivity, and since it is 
hypoviscosity, the low-temperature property of a cell etc. is reported to be good. Moreover, using a 
sulfolane compound as a solvent from the point of improvement in the cycle property in a rechargeable 
battery is also proposed (for example, JP,3- 152879, A). However, if the compound which has S-0 
combination of an ape fight compound, a sulfolane compound, etc. is used for the electrolytic solution, it 
is found out that a cell does not operate normally. Especially, the fall of the cycle property in a 
rechargeable battery is remarkable, and in order to put in practical use, in addition, the room of an 
improvement is left behind. 
[0007] 

[Problem(s) to be Solved by the Invention] In view of the situation of such conventional technology, this 
invention chose the compound desirable as a solvent of a nonaqueous electolyte, and it made to find out 
the conditions on which the function is fully demonstrated in a cell into the technical problem which 
should be solved. Specifically, it excelled in a low-temperature property and long term stability, and, in 
the case of the rechargeable battery, made to offer the nonaqueous electolyte cell of the high-energy 
density excellent in the cycle property into the technical problem which should be solved. 
[0008] 

[Means for Solving the Problem] In order to solve such a technical problem, as a result of inquiring 
wholeheartedly, it found out that the nonaqueous electolyte cell which has the extremely excellent 
property could be offered by specifying the quality of the material of the positive-electrode charge 
collector with which this invention persons choose the specific compound which has S-0 combination 
as a solvent of a nonaqueous electolyte, and the electrolytic solution contacts, and an outside can. 
[0009] That is, this invention offers the nonaqueous electolyte cell characterized by the quality of the 
material of the charge collector used for the aforementioned positive electrode as the aforementioned 
organic solvent, including the compound expressed with a formula (1) at least one kind and the quality 
of the material for a wetted part with the electrolytic solution by the side of the positive electrode of the 
can outside the above being a valve metal or its alloy in the nonaqueous electolyte cell equipped with the 
nonaqueous electolyte which consists of the negative electrode which makes a lithium an active 
material, a positive electrode, a solute, and an organic solvent, separator, and the outside can 
[0010] 

[Formula 3] Rl -A-R2(l) 

(Among a formula, Rl and R2 express the aryl group which may be replaced respectively independently 
by the alkyl group which may be replaced by the aryl group or the halogen atom, the alkyl group, or the 
halogen atom, or Rl and R2 form the cyclic structure which may join together mutually and may include 
the unsaturated bond with -A-, and A has the structure expressed with either of formula (2) - (5)) 
[0011] 
[Formula 4] 
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[0012] As for the valve metal used by this invention, or its alloy, it is desirable that it is an alloy 
containing aluminum, Ti, Zr, Hf, Nb, Ta, and these metals, and it is more desirable that they are 
aluminum or aluminum alloy. Negative-electrode material can choose from carbonaceous material, the 
metallic-oxide material which emits [ occlusion and ] a lithium, a lithium metal, and lithium alloys, such 
as a graphite which emits [ occlusion and ] a lithium. Positive-electrode material can choose a lithium 
from occlusion and the lithium transition-metals multiple-oxide material which can be emitted, 
transition-metals oxide material, and carbonaceous material. As a solute, it is LiC104, LiPF6, LiBF4, 
LiCF3 S03, LiN (CF3 S02)2, LiN (CF3 CF2 S02)2, and LiN (CF3S02) (C4 F9 S02) and LiC (CF3 
S02)3. It can illustrate. As for the content of a compound expressed with the formula in an organic 
solvent (1), it is desirable to set it as 0.05 - 100vol% of within the limits. Moreover, as for the solute 
concentration of the electrolytic solution, it is desirable to set [ 1. ] up in 0.5-2.0 mols /. 
[0013] 

[Embodiments of the Invention] The operation gestalt of the nonaqueous electolyte cell of this invention 
is explained in detail below. The nonaqueous electolyte cell of this invention makes it indispensable 
requirements to include atje ast one kind of compound expressed witii _a formula ( \) as_an.org anic 
solvent of the electrolytic solution. Rl of a co!n 5oundlexpr e_ssed^ith a formula (1) And R2 T he aryl 
group which may be replaced by the alkyl group which may be replaced respectively"independently by 
the aryl group or the halogen atom, the alkyl group, or the halogen atom is expressed, or it is Rl. R2 The 
cyclic structure which may join together mutually and may include the unsaturated bond with -A- is 
formed. 

[0014] Rl And R2 The alkyl group which can be taken is an alkyl group of carbon numbers 1-4 
preferably, and can specifically mention a methyl group, an ethyl group, a propyl group, an isopropyl 
machine, and a butyl. As an aryl group used as the substituent of an alkyl group, although a phenyl 
group, a naphthyl group, an anthranil, etc. can be mentioned, a phenyl group is desirable. Moreover, as a 
halogen atom used as the substituent of an alkyl group, a fluorine atom, a chlorine atom, and a bromine 
atom can be used preferably. Two or more these substituents may be replaced by the alkyl group, and 
both the aryl group and the halogen atom may replace them. 

[0015] Rl R2 The cyclic structures which combine mutually and are formed with -A- are more than 4 
member rings, and may include the double bond or the triple bond. Rl R2 As a joint machine which 
combines each other and is formed, for example, -CH2-, - CH2 CH2-, -CH2 CH2 CH2-, -CH2 CH2 , 
CH2 CH2-, - CH2 CH2 CH2 CH2 CH2-, -CH=CH-, -CH=CHCH2-, -CH=CHCH2 CH2-, -CH2 
CH=CHCH2-, and -CH2 CH2 C**CCH2 CH2- can be illustrated. These one or more hydrogen atoms 
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may be replaced by the alkyl group, the halogen atom, the aryl group, etc. 

[0016] As an example of a compound of having the structure where A is expressed with a formula (2), a 
dimethyl ape fight, A diethyl ape fight, an ethyl methyl ape fight, a methylpropyl ape fight, An ethyl 
propyl ape fight, a diphenyl ape fight, a methylphenyl ape fight, An ethyl ape fight, a dibenzyl ape fight, 
a benzyl methyl ape fight, Chain-like ape fights, such as a benzyl ethyl ape fight; An ethylene ape fight, 
A propylene ape fight, a butylene ape fight, a vinylene ape fight, The halogenide of annular ape fight [, 
such as a phenylethylene ape fight, a l-methyl-2-phenylethylene ape fight, and a l-ethyl-2- 
phenylethylene ape fight ]; and these chain-like ape fights, or an annular ape fight can be mentioned. 
[0017] As an example of a compound of having the structure where A is expressed with a formula (3), a 
dimethyl sulfone, A diethyl sulfone, an ethyl methyl sulfone, a methylpropyl sulfone, An ethyl propyl 
sulfone, diphenylsulfone, a methylphenyl sulfone, An ethyl phenyl sulfone, a dibenzyl sulfone, a benzyl 
methyl sulfone, Chain-like sulfones, such as a benzyl ethyl sulfone; A sulfolane, 2-methyl sulfolane, 3- 
methyl sulfolane, 2-ethyl sulfolane, 3 -ethyl sulfolane, The halogenide of annular sulfones [, such as 2, 4- 
dimethyl sulfolane, sulfolene, 3-methylsulfolene, 2-phenyl sulfolane, and 3 -phenyl sulfolane, ]; and the 
above-mentioned chain-like sulfone, or an annular sulfone etc. can be mentioned. 
[0018] As an example of a compound of having the structure where A is expressed with a formula (4), a 
methansulfonic acid methyl, Methansulfonic acid ethyl, a methansulfonic acid propyl, an ethane- 
sulfonic-acid methyl, Ethane-sulfonic-acid ethyl, an ethane-sulfonic-acid propyl, a benzenesulfonic-acid 
methyl, Benzenesulfonic-acid ethyl, a benzenesulfonic-acid propyl, a methansulfonic acid phenyl, An 
ethane-sulfonic-acid phenyl, a propane sulfonic-acid phenyl, a benzyl sulfonic-acid methyl, Benzyl 
sulfonic-acid ethyl, a benzyl sulfonic-acid propyl, a methansulfonic acid benzyl, Chain-like sulfonates, 
such as an ethane-sulfonic-acid benzyl and a propane sulfonic-acid benzyl : 1, 3 -propane sultone, The 
halogenide of annular sulfonates [, such as 1, 4-butane sultone, the 3-phenyl -1, 3-propane sultone, the 
4-phenyl -1 and 4-butane sultone, ]; and the above-mentioned chain-like sulfonate, or an annular 
sulfonate can be mentioned. 

[0019] As an example of a compound of having the structure where A is expressed with a formula (5), a 
dimethyl sulfate, A diethyl sulfate, an ethyl-sulfate methyl, sulfuric-acid methylpropyl, an ethyl-sulfate 
propyl, Sulfiiric-acid methylphenyl, an ethyl-sulfate phenyl, sulfuric-acid phenylpropyl, Chain-like 
sulfates, such as a sulfuric-acid benzyl methyl and sulfuric-acid benzyl ethyl; An ethylene glycol sulfate, 
1, 2-propanediol sulfate, 1, 3 -propanediol sulfate, 1, 2-butanediol sulfate, 1, 3-butanediol sulfate, 2, 3- 
butanediol sulfate, a phenylethylene glycol sulfate, The halogenide of annular sulfates [, such as a 
methylphenyl ethylene glycol sulfate and an ethyl phenylethylene glycol sulfate, ]; and the above- 
mentioned chain-like sulfate, or an annular sulfate can be mentioned. 

[0020] Only one kind may be chosen and used for the compound expressed with these formulas (1), and 
may be used for it combining two or more kinds. When using it combining two or more kinds of 
compounds, the compound with which the structures of A differ can also be mixed and used. As for the 
amount of compounds of the formula (1) contained in the organic solvent in a nonaqueous electolyte, it 
is desirable that it is 0.05 - 100vol% of within the limits, below the amount of saturation dissolutions to 
the organic solvent used in that case although a solid thing is also in the compound expressed with a 
formula (1) at a room temperature ~ desirable — the amount of saturation dissolutions ~ it is more 
preferably used 60 or less % of the weight in 30 or less % of the weight of the range of the amount of 
saturation dissolutions It is a book when the content of the compound of a formula (1) becomes less than 
[ 0.05vol% ]. In addition, the range indicated using "-" in this specification includes the numeric value 
indicated before and behind it. 

[0021] Solvents other than the compound expressed with a formula (1) can also be used for the organic 
solvent in a nonaqueous electolyte. For example, annular carbonate, such as ethylene carbonate, 
propylene carbonate, and butylene carbonate; Dimethyl carbonate, Chain-like carbonate, such as diethyl 
carbonate and ethyl methyl carbonate; Gamma-butyrolactone, cyclic-ester [, such as gamma- 
valerolactone, ]; - the shape of a chain, such as methyl acetate and a methyl propionate, ~ an ester; 
tetrahydrofuran » Cyclic ether, such as 2-methyl tetrahydrofuran and a tetrahydropyran; 
Dimethoxyethane, Chain-like ether, such as a dimethoxymethane; Cyclic-phosphoric-acid ester; 
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trimethyl phosphate, such as a phosphoric-acid ethylene methyl and phosphoric-acid ethyl ethylene, 
Chain-like phosphoric ester, such as phosphoric-acid tri ethyl; sulfiir-containing organic solvents other 
than the compound expressed with halogenide [ of these compounds ]; and a formula (1) etc. can be 
used. These organic solvents may choose and use only one kind, and it may be used for them combining 
two or more kinds. 

[0022] As a solute used for a nonaqueous electolyte, LiC104 and LiPF6, Inorganic lithium salt of LiBF4 
grade; LiCF3 S03 and LiN (CF3 S02)2, LiN (CF3 CF2 S02)2, and LiN (CF3 S02) (C4 F9 S02) and 
LiC (CF3 S02)3 etc. ~ fluorine-containing organic lithium salt etc. can be mentioned Only one kind 
may be chosen and used for these solutes, and may be used for them combining two or more kinds. As 
for the mol concentration in the electrolytic solution of the lithium salt which is a solute, it is desirable 
that it is within the limits of 0.5-2.0 mols/1. When mol concentration exceeds 1. in less than 0.5 mols 
[ 1. ] /or 2.0 mols /, the conductivity of the electrolytic solution is low and there is an inclination for the 
performance of a cell to fall. 

[0023] The negative electrode which constitutes the nonaqueous electolyte cell of this invention is a 
negative electrode which makes a lithium an active material. In this specification, it means that a lithium 
metal, a lithium compound, or a lithium ion participates in electrode reaction, saying "let a lithium be an 
active material." Metallic-oxide material which can emit [ occlusion and ] lithiums, such as a 
carbonaceous material; tin oxide which can emit [ occlusion and ] lithiums, such as a decomposition 
product which pyrolyzed the organic substance, for example under various conditions as a material 
which constitutes a negative electrode, difficulty graphite nature carbon, an artificial graphite, and a 
natural graphite, and oxidization silicon; lithium metal; and various lithium alloys can be used. Only one 
kind may be chosen and used for such negative-electrode material, and may be used for them combining 
two or more kinds. 

[0024] Especially the method of manufacturing a negative electrode is not restricted using such 
negative-electrode material. For example, binding material, electric conduction material, a solvent, etc. 
can be added to negative-electrode material if needed, it can be made the shape of a slurry, and an 
electrode can be manufactured by applying to the substrate of a charge collector and drying. Moreover, 
roll forming of this electrode material is carried out as it is, and it can fabricate in the shape of a sheet, or 
can also fabricate in the shape of a pellet with compression molding etc. 

[0025] If the binding material used for manufacture of an electrode is a stable material to the solvent and 
the electrolytic solution which are used at the time of electrode manufacture, especially the kind will not 
be restricted. Specifically Polyethylene, polypropylene, a polyethylene terephthalate, Resin system 
macromolecules, such as an aromatic polyamide and a cellulose; Styrene-butadiene rubber, Rubber-like 
macromolecules, such as polyisoprene rubber, butadiene rubber, and ethylene-propylene rubber; A 
styrene butadiene styrene block copolymer and its hydrogenation object, styrene ethylene butadiene 
styrene block-copolymer and its hydrogenation object; ~ thermoplastic-elastomer-like macromolecules 
[, such as a styrene isoprene styrene block copolymer and its hydrogenation object, ]; ~ syndiotactic 1 
and 2-polybutadiene ~ Elasticity resin-like macromolecules, such as an ethylene vinylacetate 
copolymer, and a propylene, an alpha olefin (carbon numbers 2-12) copolymer; fluorine system 
macromolecules, such as a polyvinylidene fluoride, a polytetrafluoroethylene, and a 
polytetrafluoroethylene ethylene copolymer, can be illustrated. 

[0026] Moreover, the macromolecule constituent which has alkali-metal ion conductivity, such as a 
lithium ion, especially can also be used as binding material. As a macromolecule which has such ion 
conductivity Polyether system high molecular compounds, such as a polyethylene oxide and a 
polypropylene oxide, The crosslinked-polymer compound of a polyether, a polyepichlorohydrin, poly 
force FAZEN, A polysiloxane, a polyvinyl pyrrolidone, poly vinylidene carbonate, The system which 
compounded the alkali -metal salt which makes lithium salt or a lithium a subject with high molecular 
compounds, such as a polyacrylonitrile Or the system which blended with this the organic compound 
which has high dielectric constants, such as propylene carbonate, ethylene carbonate, and gamma- 
butyrolactone, can be used. You may combine and use such material. 

[0027] Various kinds of gestalten can be taken as a mixed form of negative-electrode material and the 
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above-mentioned binding material. That is, the gestalt which both particle mixed, the gestalt mixed in 
the form where fibrous binding material becomes entangled with the particle of negative-electrode 
material, or the gestalt with which the layer of binding material adhered to the particle front face is 
mentioned. The mixed rate of the above-mentioned binding material to the fine particles of negative- 
electrode material is 0.5 - 10 % of the weight more preferably 0. 1 to 30% of the weight to negative- 
electrode material. When the binding material of the amount exceeding 30 % of the weight is added, it is 
in the inclination for the internal resistance of an electrode to become large, and by the binding material 
of less than 0.1% of the weight of an amount, it is in the inclination which is inferior in the binding 
property of a charge collector and negative-electrode material conversely. 

[0028] Moreover, on the occasion of mixture with negative-electrode material and binding material, you 
may mix electric conduction material collectively. Since it is not restricted, even if especially the kind of 
electric conduction material to be used is a metal, it may be nonmetallic. As metaled electric conduction 
material, the material which consists of metallic elements, such as Cu and nickel, can be mentioned. 
Moreover, as nonmetallic electric conduction material, carbon materials, such as graphite, carbon black, 
acetylene black, and KETCHIEN black, can be mentioned. As for the mean particle diameter of electric 
conduction material, it is desirable that it is 1 micrometer or less. 

[0029] The mixed rate of electric conduction material is more preferably carried out to 0.5 - 15% of the 
weight 0.1 to 30% of the weight to negative-electrode material. Charge-and-discharge capacity of the 
electrode per unit volume can be made comparatively high by ****ing the mixed rate of electric 
conduction material to 30 or less % of the weight. Moreover, the electric conduction path of electric 
conduction material can fully be formed in an electrode by carrying out the mixed rate of electric 
conduction material to 0. 1% of the weight or more. 

[0030] Negative-electrode material and the above-mentioned mixture containing binding material at 
least are applied on a charge collector according to the purpose of using an electrode. Especially the 
configuration of the charge collector to apply is not restricted, but can be suitably determined according 
to the use mode of a negative electrode etc. For example, the charge collector of the shape of the shape 
of a pillar, a tabular, and a coil can be used. In these, it is desirable that they are metals, such as copper, 
nickel, and stainless steel, and it is easy to process it into a thin film, and since the quality of the material 
of a charge collector is cheap, although copper foil is used for it, it is more desirable. 
[003 1] A well-known means can perform application to a charge collector to this contractor. When 
mixture is a slurry-like, it can apply on a charge collector using a die coating machine, a doctor blade, 
etc. Moreover, when mixture is a paste-like, it can apply on a charge collector by roller coating etc. 
When the solvent is being used, an electrode can be produced by drying and removing a solvent. 
[0032] The material which can emit [ occlusion and ] lithiums, such as carbonaceous material, such as 
transition-metals oxide material; graphites [, such as lithium transition-metals multiple-oxide material; 
manganese dioxide, ] etc. fluoride, such as for example, a lithium cobalt oxide, a lithium nickel oxide, 
and a lithium manganic acid ghost, can be used for the positive electrode which constitutes the 
nonaqueous electolyte cell of this invention, concrete — LiFe02, LiCo02, LiNi02, and LiMn 204 and - 
- these - un— a law -- a ratio compound, Mn02, TiS2, FeS2, Nb3 S4, Mo3 S4, CoS2, and V -- 205, P2 
05, Cr03, V3 03, Te02, and Ge02 etc. - it can use Especially the manufacture method of a positive 
electrode is not restricted, but can be manufactured by the manufacture method of the above-mentioned 
negative electrode, and the same method. 

[0033] A valve metal or its alloy is used for the positive-electrode charge collector used by this 
invention. In this specification, it is the same meaning as a well-known term, namely, the metal which 
forms a passive state coat in a front face according to the anodic oxidation in the inside of the 
electrolytic solution is meant as a "valve metal." As a valve metal, the metals belonging to Ilia, IVa, and 
Va group (3B, 4B, 5B group) and these alloys can be illustrated. The alloy containing aluminum, Ti, Zr, 
Hf, Nb, Ta, and these metals etc. can specifically be illustrated, and the alloy containing aluminum, Ti, 
Ta, and these metals can be used preferably. Since especially aluminum and its alloy are lightweight, its 
energy density is high and is desirable. 

[0034] Since the front face is being worn by the oxide skin, a valve metal can prevent effectively that the 
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compound expressed with a formula (1) carries out oxidative degradation in a part for a wetted part with 
the electrolytic solution. On the other hand, when metallic materials other than valve metals, such as 
stainless steel, are used, the oxidative degradation of a compound which has S-0 combination cannot be 
prevented. Therefore, according to this invention, mothball nature can be raised in a primary cell and a 
cycle property can be effectively raised with a rechargeable battery. 

[0035] A valve metal or its alloy is used about a part for a wetted part with the electrolytic solution by 
the side of the positive electrode of an outside can as well as a positive-electrode charge collector. The 
whole outside can may be constituted from a valve metal or its alloy, and only a part for a wetted part 
may be protected with a valve metal or its alloy. As a former example, the example which uses 
aluminum and aluminum alloy as an outside can can be given. Moreover, the example from which a part 
for the stainless wetted part suitably used as a can outside a cell was protected with aluminum or 
aluminum alloy as a latter example can be given. As a method of protecting with a valve metal, the 
method of protecting with plating or a foil can be illustrated. In addition, portions, such as a relief valve 
which operates when the internal pressure inside the lead wire contained inside the cell or a cell rises, 
are also contained in the term the "outside can" used on these specifications. 

[0036] Especially the quality of the material or the configuration of a separator that are used for the cell 
of this invention are not restricted. It dissociates so that a positive electrode and a negative electrode 
may not contact physically, and ionic permeability of a separator is high, and it is desirable that electric 
resistance is a low thing. Separator is stable to the electrolytic solution and it is desirable to choose from 
the material excellent in solution retention. Specifically, the above-mentioned electrolytic solution can 
be infiltrated using the porous sheet or nonwoven fabric which uses polyolefines, such as polyethylene 
and polypropylene, as a raw material. 

[0037] Especially the method of manufacturing a nonaqueous electolyte cell using the above-mentioned 
nonaqueous electolyte, a negative electrode, a positive electrode, an outside can, and separator can be 
suitably chosen from the methods which are not limited but are usually adopted. A gasket, an obturation 
board, a cell case, etc. can also be used for the nonaqueous electolyte cell of this invention if needed 
besides a nonaqueous electolyte, a negative electrode, a positive electrode, an outside can, and separator. 
The process puts a negative electrode for example, on an outside can, it can form the electrolytic 
solution and separator on it, it can put a positive electrode so that it may counter with a negative 
electrode further, and it can use it as a cell in total in a gasket and an obturation board. Especially the 
configuration of a cell is not restricted but can make the cylinder type, pellet electrode, and separator of 
the inside-out configuration which combined the cylinder type, pellet electrode, and separator which 
made a sheet electrode and separator the shape of a spiral the coin type which carried out the laminating. 

[0038] 

[Example] An example is given to below and this invention is explained to it still more concretely. The 
material shown below, the amount used, a rate, operation, etc. can be suitably changed, unless it deviates 
from the pneuma of this invention. Therefore, the range of this invention is not restricted to the example 
shown below. 

[0039] (Examples 1-13) Carbon black (6 weight sections) and the polyvinylidene fluoride (4 weight 
sections) were added to LiCo02 (90 weight sections) which is positive-electrode material, and it mixed, 
it distributed by the N-methyl-2-pyrrolidone, and was made the slurry. It applied uniformly on 
aluminum foil with a thickness of 20 micrometers which is a positive-electrode charge collector, and 
after dryness, this slurry was pierced in the predetermined configuration and made into the positive 
electrode. 

[0040] The polyvinylidene fluoride (10 weight sections) was mixed to the artificial -graphite powder (the 
TIMCAL, LTD. make, tradename:KS-44) (90 weight sections) which is negative-electrode material, and 
it distributed by the N-methyl-2-pyrrolidone, and was made the shape of a slurry. This slurry was 
uniformly applied on copper foil with a thickness of 18 micrometers which is a negative-electrode 
charge collector, and after dryness, it pierced in the predetermined configuration and considered as the 
negative electrode. 
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[0041] About the electrolytic solution, an ethylene ape fight (ES), a dimethyl ape fight (DMS), A 
sulfolane (SLA), sulfolene (systemic lupus erythematosus), 1, 3-propane sultone (PSL), The ethylene 
carbonate (EC) which is annular carbonate, the diethyl carbonate which is chain-like carbonate (DEC), 
The gamma-butyrolactone (GBL) which is cyclic ester, the methyl propionate which is chain-like ester 
(MP), To the solvent mixed by the tetrahydrofuran (THF) which is cyclic ether, and the composition 
which shows the dimethoxyethane (DME) which is the chain-like ether in Table 1 It prepared by 
dissolving the 6 fluoride [ phosphoric-acid ] lithium (LiPF6) fully dried as a solute under dryness argon 
atmosphere so that it may become [ 1. ] in one mol /. 

[0042] The coin type nonaqueous electolyte cell shown in drawing 1 was produced under dryness argon 
atmosphere using these positive electrodes, a negative electrode, and the electrolytic solution. That is, 
the positive electrode 1 and the negative electrode 2 were held in the positive-electrode can (outside can) 
3 and the obturation board 4 made from stainless steel, respectively, and the laminating was carried out 
through the separator 5 which consists of a microporosity film of the polyethylene into which the 
electrolytic solution was infiltrated. In order to use the quality of the material for a wetted part by the 
side of a positive electrode as a valve metal at this time, what covered the inside of the positive- 
electrode can 3 with the aluminum foil 6 beforehand was used. Then, caulking seal of the positive- 
electrode can 3 and the obturation board 4 was carried out through the gasket 7, and the coin type cell 
was produced. 

[0043] (Examples 1-9 of comparison) Except for the point using the positive-electrode can which is not 
covered with the inside with the aluminum foil 6, the coin type cell was produced like the above- 
mentioned examples 1-5, and 10-13. In 25 degrees C, charge final-voltage 4.2V were performed by the 
0.5mA constant current, and the charge and discharge test was performed for each cell of examples 1-13 
and the examples 1-9 of comparison by discharge-final -voltage 2:5 V. The charge capacity and service 
capacity of 1 cycle eye per negative-electrode weight in each cell are shown in Table 1. Moreover, 
change of the service capacity per [ the charge-and-discharge cycle of an example 2 and the example 2 
of comparison ] negative-electrode weight is shown in drawing 2 , and change of the service capacity 
per / the charge-and-discharge cycle of an example 13 and the example 9 of comparison ] negative- 
electrode weight is shown in drawing 3 . 
[0044] 
[Table 1] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 6/18/03 



Page 9 of 9 







(mAh/g) 


(mAh/g) 


&fc«l 


E S = 1 0 0 
E S= 1 0 0 
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2 7 3 
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DMS : EC = S 0 : 5 0 
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3 94 
5 9 8 


1 2 2 
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3 6 3 
3 5 8 


2 1 9 
1 8 5 
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SLE ; EC : DEC- 10:45:45 
SLE:EC:DEC= 10:45:45 


3 2 0 
2 0 6 


4 9 
0 


Hffitt 13 


PSL : EC;DEC=10 ; 45 : 45 
PSL : EC:DEC=10 : 46 : 45 


2 8 9 
2 8 1 


2 4 4 

2 3 1 



[0045] Since the oxidative degradation of the compound by which the quality of the material for a 
wetted part by the side of a positive electrode is expressed with the formula (1) contained in the 
electrolytic solution in the case of stainless steel etc. advances so that clearly from Table 1, drawing 2 , 
and drawing 3 , sufficient service capacity cannot be obtained, To it, when the quality of the material for 
a wetted part by the side of a positive electrode is aluminum, this oxidative degradation is suppressed 
and service capacity and the cycle property are improved remarkably. 
[0046] 

[Effect of the Invention] By choosing the compound expressed with a formula (1) as an organic solvent 
of the electrolytic solution, and using a valve metal or its alloy for a part for a wetted part with the 
electrolytic solution of a positive-electrode charge collector and the can outside a positive-electrode side, 
it excels in a low-temperature property and long term stability, and, in the case of a rechargeable battery, 
the nonaqueous^electolyte cell excellent in the cycle property can be offered. This nonaqueous electolyte 
cell can be broadly applied to an electric product, an energy -storage facility, etc. 



[Translation done.] 
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xr;k l, 2 -Tn^yy^-zW^xxT^k l, 
3-7-OA-y^-;H5lEKxxx;k 1, 2-7'?y>'* 
*-;H!SESxxr;k 1, 3-7'?y>'^-;naexx 
r'k 2. 3-7**ys**-;W£8xx-f/k 7x-^ 
50 x^-uy^U3-;HSS*xx-fyk ^f-;k7x^x^- 



(5 

7 

Uy^yn-zMffiRxxr^k xf^7i^xfi/>' 

/y ^-)vm.^x^r)vm<7mmsiy.x : Ttv ■, axx/ 
[0020] ztit>a& ( i ) x'mztiz<k&®i\i. - 

iznttitt ( i ) ^k^feUi. o . o 5~i o o v io 

o 1 %(r>$mftX'bZ>cr>tfi#& L\.\ 5U 1 ) T$k2ti 

03 osM%&Tcomsvm-ti. su 1 ) o^-^ 

<^W**«0 . 0 5 v o 1 XHTfc** t . *%ffl<m 

[0021] a^«ROTattHMI(Cli£ 20 

xf-uy#-#*-K To tv 

■fcje^/K Tne^y&^MS^tfxx^S : f- 

h^t Hoe^y^®Rx-r;MI ; h*vx? 

v*h*^*vg^#x-T;H8; 'jyKxf- 30 
v ^/k y yKx^xf-v y^co^K 'J >&xx 
•f^ ; y >s h y * ^-/k y h y x^;i^9®# y 
yKxxr^ ; Z.ft.^<r>te&qmi\'o , fvWfa ; it/ 

[0022] ^*^m^SfcfflV^5SI®i: LTtt. L i 
C104 . LiPFs . Li BF4^0il«yf-^A 
S;LiCFs SO3 « Li N (CF3 SO2 ) 2 . L 40 

iN (CF 3 CF2 SO2 ) 2 „ LiN (CF3 S 
O2 ) (C4 F9 SO2 ) tiXX/L i C (CF3 S 

o 2 ) 3 me&y vmimvi-v&mmzmf&zttf 

xi>x^u -nmj±mx--&b*:xm^xi>£\\ 
mgx$>& y AE^ms^+tfettst/Magii. 

0. 5~2. OW/V»/V)V<r)$mftX'hl>Ztim 
tL^.wm.WO. 5 td^y L<»i 

2 . 0 */p/y x hypjsi. s t . mmm^m^mmm 
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[0023] *%B^^*^®»JS®l!lS:fiilS-r.S.ftffi 

it. y f^-Mt*** fcte y f-7 A>f *>*««fiRififc 

• foft^mzmmt® ■, mm. BKtfSfg&oy 
• fommz&mmttMim ■, 

m ; ti£xm*coV1-VA£&£mi-t&Z.kis t X'Z 

Tij^u =jgmxt$:mx-'&trttxmuxi>t\ l \ 
[0024] ztit>cr)mmf\zm^x. nmzmm- 
&im±mzmmti%\,\ mm. nmtmt&miz 

v-/\si8MLXi'-hmzjmLt:'0. 

[0025] m&mmizim-t&timmt. mm^m 
mizffitt&tm s ?mmmi,x%%&tt®Thtitt 
fttzznmmi&mztvz^. #yifi/ 

A, XfW - Tnt^^A^COrfAttiSJH^ ; X^- 

u-y • 7?x*xy ■ xf-^yToy^ifca^«tijJ:tX^ 
<o*^Jn^ • xf-vy • r^y'xy • xf- 

~i2) ^a^«^)«c^isii§«s^p ; *y y «/-fbh' 

-y-r^, stfy-rl^JM-nxf-py. sKy-rh57 

[00263 ttz. mmmbLx. ¥rtz\)+*>j»<t*y 

■fSg^tLTJi. ^'Jxf-uy^^b\ ^yrn 

1 1^ h^<o^ y i-f/HS«^i> ^y 

x.-TJW$m<Sfrf-it-&&. 5Kyxt^n;PhKy 

uoyHy, sKyt-yT>'*-#*-h. ^yr^y 

a - h VfrmomH'it&tolz, yf-*>A«4fcl4yf- 

•7A5r±«£fc-r^r^y^siss:ig^$if-^, 
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[0027] nmtmt m<mmt om&mtt l 
waauswu wm^wammmimm^z 

L<«±0. l-30»*%. X'omtKltO. 5~1 

o. imm%^co%cv^m'im'mtnmm<D 
&m.i&8hmmzh&. 

[0 0 28] fLWtmtiumttviB&izi&L 
x. mfmzmxm&ixbx^. m-tzmmtco 
mmiiftbzmmti%^t:#>. &mx$>^xi>ft&E? 
$>~>xi>£\>\ swrmnttt lxm. cu^Ni&f 
ffy^miim^m^tihMmmft ztwx-z h . 
it:, it&mamm&k ixit. 7vVt4Y. 

%z<r>8mMm*mfzz\ktfX'%i>. mw^m-^m. 20 
mt 1 vmvxTx-b&nm i u>. 
[0029] tmr^A^fi^u. mtimznLxn 

tlXttO. 1~30«*%. £*)mt<H0. 5~ 
1 5tt»%ftS. ^««coS^S^5:3 0S»%J^T 

5rits&^< z tffxz i. it:, mmtn^m 
gzq. 1 mmxm^z-th ztizxr, xmmtt n±<o 
mw*x smffirt iz+mzmm- & z t ttx-z s . 

[ 0 0 3 0 ] ^< k & j|ffitt$*fc*£3ttt§r£tr.tfE£ 

■sftii. n&<7Mmmz«itxMni*±izmmi-h. 30 
m%t'£mtxwa8&t&ztffxz&. mm. pj 

mx'$>&<7>tfm l< . ztinexbX'immizisiHiL* 
^zmx'h&ztfr^mszmi-r&vx *)m t 

[0031] mmi^^mmit. m^izmm^mz 
utiifticMits:^!"^. it:. 

m*ttm-hzttfx*h. 
[0032] *mi<v4t*%wmmM.m&?h im 



^¥1 1-1 625 1 1 
1 0 

& ■ mmw&mmzimth z t & . jwfcttt 

fi. LiFe0 2 „ LiCoOi , L i N i O2 „ Li 
Mm O4 &±lfzn^<&tfeft{tem^ MnOz .T 
iSi . FeS! , Nbs S 4 „ M03 Si v Co . 
S2 % V 2 Os . Pj O5 „ CrOs . V 3 Oa .. Te 

o 2 . G-eoi mzm^&zktfx-zh. iEmemmx 
mimzmmztv?. iMi^nM^^mtmmco^ 
mz£*)mm-&zt&xz&. 

[0033] *5KBTfflV^]ES*«*fc{i. #&mt 

it. $&\cr)mmtmijmx'i>~>x. tth^wmm* 

tmm-&. #&mt LX\t. Ilia. IVa . Va^ ( 3 
B.4B. 5Bfc) tzmt2>&m&£V : Zilh<?>££$ 

Wrtthztifxzz. mmtjizit. ai.ti.z 

r> Hf s Nb, Tat3XVZtlt><7)&m*<£tf&&% 
ZtffiitZZt&TZ. Al. Ti, Ta&iVZtl 
h<ry&m*$;tefrk*K& L < Z t ffTZ S . 
fttzA 1 XV*cr>&&mSX'$>Z>t:ib3i*Jl>*-® 

gtfmKxmti^. 

[0034] if^mmtimLm^^fix^ht: 
frwmtcmmmizii^x. ^ ( 1 ) x-mntizfo 
^mfc j m-?h<?>*m)mfcthzktfx'%h. 
ztuzmx. x ; r>i'X%t'cD#&mm<o&mn 
m^tz^izn. s - om^^ut^cmm 

9)vm&-m\z-mh zttfTZi. 

*®mh. m^*j&m±w±z<r>is&x'®$.L 

mLXi>£\,\ m%?>mkLX. Al*Al£&£*|*j 

x. w&cm&tLximizm^t>ti&x'r>i'X<?ym 
m&ttt a 1 *a 1 &&vtimLizM*wfi zttfx- 

fr&mX'Qtmth-ffiitLXlt. ^ y^f^Tft 

wtt&umzmtft&zktfxz h. ^mmx- 

tix^h y - m^mm^nsifiiM tt: t # cfp 

[0036] *wmwM,ztim-rh-tKv--?-<7M 
wmmmizim&tvrj:^. **v-?-\m&t% 
wmmi<ztmL*j:\^oi,zftm-&i>0)Tb*). a 
*>mmim<. mmmm^nTfo&n&i&i 
wu-fizmM&izttLx&feX'&m.&ffmi 
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[0037] ±Ea#*K«jfNK. JUL jES. fl-ftfc 

mm®.? s c: f: s . *f&Ba<7^^ajS7Bt«ffl 
tea, itymvmm. nm. n&tsxvwu- 

m&liV*'*)s-?i:m&&bitti4 y*H FT* MS 

SUM Lfcn-f :rmrt£ i kffTZ a„ 
[0038] 

wmw*. m^ttm. ffiffl*. m^. an** 

#-C#S. LtzW^X. ^««WE0JaT(=S^-** 20 

[0 0 3 9] (HSS0«1~13) jEfl&Hfi-C*SLiC 
0O2 (90fi»SB) (6£ftS) 

fcitftfy^yftt'^y^y (4Mfig?) 

U N-^fvP-2-tny Fy^#i5cl/CX7y-£ 
Lfc. £fl>*5y-fc» jEWmftTi>&m2 2 0vm 
(OA l«±fcJ&Hc»liU $S&®. JS£*>»RfcfTfc 
tfovtjEKfc Lfc. 

[0040] ft»m?&& (r -f 
ttS, jg,&£: KS-44) (901IS) IO|f'j7y 30 
fttT-Uf > ( 1 0**St) Srffl^U N-X**-2 
-tnyFXC$HRLTX5y--#fcUfc. £*>X5U 

*U Sam. 0r£<O^ttfcn-*>g[^Tmffii: Lfc„ 
[0041] mSifitfcowaj. ifl/yf^7r>( 1- 
(ES). SSX+fWJl'7T4 F (DMS) . X)V7it 



HWTl 1-1 62 5 1 1 

1 2 

7>(SLA),X;P7tl/y(SLE). 1, 3-7" 
U)VyX)V h> ( P S L) . mk*-m-hX't>lZ. 

<EC) % gtffrfr-#*-F-Cj>£ 
S^xf-*-^-#*-h (DEC) . mftX-XflVX-bh 

r-y^-nyfhy (gbl) . mftx-XT-frTbhy 

nt*JH>f* (MP) x ®Ki-fm5fh5 
tK077V (THF) % gf«X-x;PT**^h^f 
yx^> (DME) $miz^ms8X8&lfi:im 

(LiPFe ) £l*>l//y-yF;WC&£«k3(=$fc*lT 

[0 04 2] d*U^)jEffi. ftg. WfiKfcJBWC. 0 

1 iz^ta a ymt*mmmm#)*Tfriym 

STFTfMLfc. IEffili:ati2i£:, «i 

^tiXy-yuxMcoiEms (flte) 3fc&nC4£JR8 
U «f»*^3*^yx*U>'*>Hffl.tt:7 4;k& 

IEffi&3<0rtfflJS:Al?g6-eiI^/ct,OS:ffifflL^. ^ 
we. jE&fc3fcf*n«4fc£#X^<yh7£tf-LT*> 

unmix* 34>&xt&imLiz. 

[0043] (Jt)K0U~9) rtfflS5:Al?|6Ta-5T 

£xsio~-i3tmmzLxajymwm*imLti. 
2gjtwi~i 3&£T/}mmi~~9cr>&mmz2 5x;iz 

i>WC. 0. 5mACOSSgrC3E«^±«E4. 2V. 
j»l»ih«ffi2. SV-CSHMKWMf-jfc. 
<0®fitctJtt-S 1 1M ?/WB?)J|«i«a*>fc 9<9#®g 
*fc*WM**lfciict-. HiSW2fcJ;lXit«[ 

*itf«fl:*H2tcsu mami3}i£vifflm9cr> 

[0044] 
[fill 
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13 14 





111. Ml in r r 1 rf^ , v 


(mAh/e) 


(mAh/g) 




ES=1 00 
ES-100 


243 
114 3 


15 3 
2 




ES : BC=60 : 60 
ES : EC=BO : 50 


287 
4 10 


220 
20 


SMS 


ES : DEC-50 : 50 
ES :DEC=SO : 50 


2 3 0 
240 


90 
4 7 


mm®* 

fctt«4 


ES : DEC=20 : 8 0 
E S : DBC-20 : 8 0 


3 10 
3 50 


19 2 
9 5 


ttttM5 


ES : DEC=1 : 99 
ES : DEC-1 : 99 


250 
95 


17 8 
40 




ES : GBL=50 : 60 


2 8 2 


12 8 




ES :MP=50 : 60 


2 73 


1 8 2 




ES : THF=50 : 5 0 


297 


228 




ES : DME=50 : 50 


273 


20 3 


mum io 
it e 


DMS : EC=60 : 50 
DMS : EC=5 0 : SO 


3 94 
598 


12 2 
8 7 


**Mii 


SLA : DEC=50 : 5 0 
SLA: DEC=50 : 50 


3 8 3 
3 68 


2 19 
1 8 6 


12 


SLE:EC: DEC- 10:45:45 
SLE:BC:DEC= 10:45:45 


3 20 
206 


4 9 
0 


13 
*tfc«9 


PSL:EC;DEC=10;45:4& 
PSL : EC : DEC=1 0:45:45 


2 8 9 
2 8 1 


244 

2 3 1 



C0045] «i. 02fcjOT33&^B)tea>:$rj:d * imu n>f ymmm^wkm^-twmmvhi. 

[0046] 30 [flfeOpHJ]- 





i 


jEE 




2 


nm 


tmt cwmmizfrkm hz. 


3 


lEffifc (J«6> 




4 






5 






6 


mis 




7 






8 




immmwm * 


9 






(9) 
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300 



250 



200 



c 
< 

E 

m 



< ISO 



too 



so 



-50 



300 



[02] 



-a-tt4fttl2 



8 9 



10 



[03] 




